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SCIENTIFIC WORTHIES 

* VIII — Chari.fs Wwillf Thomson 

HARLES WYVILLE THOMSON was born aL 
Bonsydc, a small pioperty in Linlithgowshire, 
which had been long in his family, 011 the 5th of March, 
1R30 All his early associations were with F dmburgh, 
his father was a surgeon in the East India Company’s 
service, and spent most of his life abroad , but his grand¬ 
father was a distinguished Edinburgh clergyman, and his 
great grandfather was " Pnncipall Clerke of Chancellary J| 
at the time of the rebellion of 1745 

Wyville Thomson got most of his schooling at Mcr- 
clij5ton Castle Academy, at that tunc under the excellent 
management of Mr Charles Chalmeis, brother of the 
famous divine He left school and began the medical 
course in Edinburgh University in the year 1845 
Alter studying foi three years he fell into somewhat 
delicate health fiom overwork, and while still scaicely 
moie than a lad, in 1850, to gain a year’s i^st, he 
accepted the lectuierslnp on botany in King’s College, 
Abculcun In the following ycai lie wa> appointed 
lecluier on the same subjccL aL Marischal College 
and University, which Univeisity confeircd on him the 
degree of LL D He at this time was an indefatigable 
worker among the lower foims of animal life, and pub¬ 
lished several papers on the Polyzoa and ScrLuldriun 
zoophytes of Scotland Even at this time some of Ins 
philosophical speculations as to the development of 
certain Medusoid farms attiacted notice, though they 
appear to have been considered too daring by Johnston, 
of Berwick-on-T weed, and Edward Forbes What would 
these woi tines say, if they were living now, abouL Lhe study 
of Ontogenesis as it at piescnt exists amongst us ^ 

Towards the close of 1853 a vacancy arose in the P10- 
fessorslnp of Natural Ilistoiy (llolanyand Zoology) in the 
Queen’s College, Coik, owing to Llic resignation of Lhc Rev. 
W. Hincks, F LS, and on August 26 Wyville Thomson 
received the appointment He had, however, hardly 
setLled down to the duties of this professorship, when a 
vacancy occurred 111 the Professorship of Mineralogy and 
Geology in the Queen’s College, Belfast, by the resignation 
of Fred M'Coy, who had been elecLed to one of the 
professorships in the New University of Melbourne. 
Wyville Thomson applied to be transferred to the 
Belfast chair, and was appointed thereto in September 
1854 

The next five years were year* of busy work for 
him. In adJiLion to courses of lectures on Geology and 
Mineralogy, he laid the foundation and built up a good 
deal of the supLrs'ructure of the present excellent Museum 
of the Queen’s College, Belfast In addition to many 
papers on zoological subjects, published by him at this 
dale, we may mention one on a genus of Tnlobites, read 
before the London Geological Society, and on a new 
fossil Cirnpcd, published 111 the “Annals of Natural 
History." 

The study of fossil forms without a good knowledge of 
existing forms is in itself most useless, and a palttdjrt®- 
logist of this sort is aftci all little more than a cntaloguer ; 
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such was not Wyville Thomson At this time, one fascinat¬ 
ing group of the EchinoJerms (the Lily Stars) attracted his 
attention, and while investigating the immense assem¬ 
blage of extinct forms belonging theicto, he determined 
to know all iliaL could be known about the life history 
of the few hung forms True, the illustrious Vaughan 
Thomps n\ had some thuty years previously discouucd 
and de L cubed n llri ish Pentan inns, and had determined 
that it w but the >nnng sLage of 0111 common though beau¬ 
tiful rusy r feather-star, but a grc.iL deal remained tn be done 
eic the hisinry of even this fonn was complete, and it was 
not until the close of 1862 Lhat VVy\ille Thomson's rc- 
scaiches were sufhciently advanced to enable him to lay 
Lhcm b< fore the Royal Society They have since been 
published in the volume of the Philosophical Transac¬ 
tions for 18(15, and it is not too much to say that this 
memoir will ever be a witness of Lhc auLhor’s acute and 
accurate powers of resemh The illustrations are .ill 
hum exquisitely finished sketches by the author, and 
show a most enviable power of diawing, an art almost 
indispensable to the naluialisl, These investigations into 
the pentacrinnid stages of t omatul l were but part oT a 
se les of observations on the genus pLiUacmms itself, and 
Wyville Thomson amassed .1 lot of maLcnul with the 
object of writing a memoir on the giuup 

AbouL 1864 the son of the illustrious Michael Sais, 
Professor of Zoology in the University of Chnstiania, was 
one of Llic Acting Commissioners of Fisheries for Norway, 
and as such was engaged in a senes of scientific investi¬ 
gations as to the fishencs on the Lofoten Islands, situ¬ 
ated on the norLh-wesl coast of Norway One day, 
diedging in water about 700 feet deep, for the purpose of 
deleimining the condition of the sea bed, he obtained a 
number of specimens of a strange Cmioul, which at once 
struck him as being nnt unlike lhc pentacnnoid stage of 
Co mut it hi Siuni, wiLh which he was famihar 

Here it is but right to men Lion that almost up to this 
date, men of science scuned to ha\e made up their minds 
that life did not an 1 could not exist below .1 certain depth 
ol the sea T hci e were, according Lu E Jw ard F 01 bus, fixed 
zones of depth 1st, the littoial zone,bet*ceil low and high 
water-marks , 2nd, the Laininaiian zone, from low watei 
to a depth of fifteen falhoms , 31 d, the Coralline zone, 
fiom the fifteen-fathom line to a depth of fifty fathoms , 
and 4th, the zone of dcep-st.i coials extending from the 
edge of the Coralline /one to an unknown lower limit 
" In this region, as we descend deeper and deeper, its 
inhabitants become moie and more modified nndfc^ei 
and fewer, indicating our approach towards an abjss 
vhcre life is either extinguished or exhibits but a few 
spaiks Lo mark its lingering presence ” Though the very 
general idea entertained by naLurahxts was that the 
depths of the sea were destitute of life, yet fiom time to 
time remaikible specimens were witaout doubt brought 
up from vtiy gieat depths, and these occunences, some 
of which WLre known to 1 oibes, had the evident cffccL of 
making him, during the later peuod of his life, write 
cautiously on Lhe subject The reader who would care Lo 
know all that is known as to the records of the existence 
of life up to 1865, will find a full account thereof in 
Wyville Thomson's 11 Depths of Lhe Sei ” 

G, O Sars losl no tune in announcing Lo Ins fdthcr his 
interesting discovery, and, acting on Prof Sars’s advice, he 
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went on dredging at depths or from 700 to 800 feet, finding 
an abundance of animal life In the meanwhile the elder 
San,, knowing that Wyville Thomson was working on the 
sut^ect, sent him word of his son’s discovery, of the sig¬ 
nificance of which he was still in doubt, and invited hun 
to Christiania to see the specimen He went, and on 
going over the matter together they came to the conclu¬ 
sion that the new Lily Star seemed to be closely related 
to a genus called Bourgucticnnus 9 a well-known fossil, 
and was consequently a degraded form of the family 
Apiocnnida* This waB a startling discovery , it seemed 
now almost certain that there had been found not only a 
living representative of a long lost group, but a form that 
might be regarded as having lived on from the great 
Chalk epoch even into ours In the tram of thought thus 
excited, we think we see the maLcnal for speculation, 
then a fixed determination to prove—is this speculation 
true? then the trial trip in the Lightning, the more ex 
tended survey in the Porcupine , and lastly, all the bril¬ 
liant results of the most remarkable voyage of discovery 
ever made, in th z Challenger It is not right to antici- 
pite, and in pursuing our sketch we must not forget 
to mention Lhat in 1860 l)r Dickie, who was then a 
ro'league of Wyville Thomson’s as Professor of Natural 
History in the Queen’s College, Belfast, was appointed to 
the Chair of Botany at Aberdeen, and ^t first temporarily 
and afurwards permanently, Wyville Thomson lectured 
on 7oology and botany, becoming thus in very deed Pro¬ 
fessor of Natural History in Lhe Queen’s College, Belfast 

Pror Wyville Thomson was, however, something besides 
a mere enthusiastic biologist , he was not merely content 
with rapidly increasing the zoological treasures of the 
Queen’s College Museum ; he did more By interesting 
himself not only in what concerned the working of the Col¬ 
lege, but even in the welfare of the town in which it was 
located, he soon gathered round him a host of intelligent 
and warm-hearted friends Jn social life it was but an 
accident. that would reveal the Biologist, and one wit¬ 
nessed only the general culture and the artistie taste of 
a well-bred man. On one occasion of great moment in 
the history of Llie Queen’s University in Ireland, Wyville 
Thomson’s influence was felt, as we believe, for good 
In 1866 a Supplemental Charter was given by the then 
Government to the Queen’s University to enable 11 to 
confer degrees on students who might come up from any 
College that might be recognised as such by the Senate 
of the Queen’s University. It seems hard to believe that 
such a charter should have been gianted, for it might 
have given to any large school a position of equably to 
the three Queen’s Colleges, and eo have practically de¬ 
stroyed all middle-class education in Ireland. Wyville 
Thomson saw that the interests of education were at stake, 
and with commendable promptness and immense energy 
he initiated the formation of a committee and the collec¬ 
tion of a sum of several thousands of pounds to try the 
validity of the new Charter in a court of law. In this the 
committee were successful, for the Charter was rendered 
inoperative by an injunction granted in 1867, after long 
and protracted arguments, by the then Master of the 
Rolls in Ireland. 

Wyville Thomson was vice-president of the jury on 
raw products at the Pans Exhibition in 1867; he took the 
leAd in organising the very flourishing School of Art in 
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Belfast under the Science and Art Department, and was 
the first chairman of the Board of Directors. He is a 
Conservative in politics, and a magistrate and Commis¬ 
sioner of Supply for the county of Linlithgow 

In 1868 Dr. Carpenter, at that time one of the 
vice-presidents of the Royal Society, paid Prof. Wyville 
Thomson a visit 'in order that they might work out to¬ 
gether the structure and development of the Crinoids. 
As the friends discoursed about these Lily stars, Wyville 
Thomson told Carpenter of his own firm conviction 
that the land of promise for the naturalist, indeed the 
only remaining region where there were endless novelties 
of most extraordinary interest, was the bottom of the 
deep sea ; here were treasures ready to the hand which 
had the means of gathering them, and he uiged him to 
use his influence at head-quarters in London to induce 
the Admiralty to lend to science, for a tune, some small 
vessel properly fitted with dredging gear and the othei 
necessary scientific apparatus, so as to definitely settle all 
these weighty questions. The Admiralty gave their sanc¬ 
tion to the use of a Government vessel for the investi¬ 
gation, and the surveying ship Lightning left Oban for 
a cruise in the North Atlantic Ocean in August, 1868, 
returning to Oban by the end of Scptembsi. For an ac¬ 
count of this cruise we must refci to the “ Depths of the 
Sea ” The results of the Lightning expedition were fairly 
satisfactory It was shown beyond question that animal 
life was varied and abundant at depths in the ocean down 
to between 600 and 700 fathoms ; and it had been deter¬ 
mined that great masses of water at different tempera¬ 
tures were moving about, each m ns particular course ; 
and, further, it had been shown Lhat many of the deep- 
sea forms of life were closely related to fossils of the 
Tertiary and Chalk periods. 

In 1869 the Admiralty once again acceded to the re¬ 
quest of the Royal Society, and assigned the suiveying 
vessel Porcupine for a survey to extend from May to 
September, 1869 The 1869 survey divides itself into 
three sections; the first when the Porcupine surveyed o(f 
the west coast of Ireland, Mr. Gwyn Jeffreys being in 
scientific charge , the second in the Bay of Biscay, in 
charge or Wyville Thomson , and the third, in which 
the track of the Lightning was carefully worked over, 
and all previous observations were duly checked. 

Once again, in 1870, the Admiralty placed the Porcu¬ 
pine at the disposal of the Royal Society, and it was 
arranged that the year’s expedition should be divided as 
in 1869, into cruises. Mr. Gwyn Jeffreys was to undertake 
the scientific direction of the first cruise from Falmouth 
to Gibraltar, and 1 Wyville Thomson and Dr. Carpenter 
were to relieve him at Gibraltar, and to superintend the 
survey of k the Mediterranean. Unfortunately a severe 
attack of fever prevented Wyville Thomson from joining 
the Porcupine at Gibraltar, and Dr. Carpenter took charge 
of the scientific arrangements. 

In 1869 Wyville Thomson was elected a Fellow of Lhe 
Royal Society 

In 1870 Dr. Allman resigned the Professorship of 
Natural History in the University of Edinburgh. Wyville 
Thomson was a candidate for the vacant chair, and amid 
the hearty congratulations of all men of science he was 
elected, vacating the chair in the Queen’s College, Belfast, 
dMftrith Dr Cunningham was appointed. 
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On the return of the Poreupin* from her last cruise, so 
much interest was felt in the bearings of the new dis¬ 
coveries upon important biological, geological, and physi¬ 
cal problems, that a representation was made to the 
Government by the Council of the Royal Society, urging 
Lhc despatch of an expedition to investigate each of Ihe 
great oceans, and to take an outline survey of that vast 
new field of research, the bottom of the sea The propo¬ 
sition of the Royal Society met with great and general 
support, and the Challenger was fitted out as England 
never before fitted out a vessel for scientific research. 

The University of Edinburgh having given their con¬ 
sent, Prof. Wyvillc Thomson accepted the post of Dirtc- 
lor of Lhe Civilian Staff, for this post none could have 
been better qualified , through his energy was it that 
this question of what lived in the ocean depths came to 
be investigated at all , the practical experience he had 
now gained could not be better utilised, while the sub¬ 
jects to be worked out were all within his reach Able 
as a biologist to hold a high position, he combined with 
this more than an ordinary knowledge of chemistry, 
mineralogy, and geology, a knowledge far more than 
enough to enable him to encourage and sympathise with 
Lhc lahnuis of his staff 

The Challenger h_s now returned to our shores, her 
mission worthily accomplished, her officers and crew in 
the best of health and spirits 

All England welcomes Piof Wyvillc i liomson back 
again, and thanks lnm for Ins voluntary exile of three and 
a half years from home and wife and friends for Science 
sake , and while we congratulate him on having laid a 
new rtalin at our feet and on having given us new food 
for thought, may we express in addition the hope that he 
will not long delay to give to the world the narrative of a 
cruise novel in its conception, successful in its results, and 
desLintd to live long m story. 

IKK L A'UAL l V JO ANIMALS BILL 
T is important that those who understand the national 
imporLinrc of science, as well as those who know 
how completely the art or medicine depends upon physio¬ 
logy should agree upon a common defence, now that both 
are so seriously threatened by legislation. 

We do not think that scientific investigators can fairly 
claim to be entirely free in their choice of methods, on 
account of the importance of their objects, the purity of 
their molives, or the respectabih'y of their character 
Claims to absolute immunity hom the interference of the 
St.iLc were maintained on precisely the same grounds by 
Cluuchintn in ihe Middle Ages, and the result proved 
how dangerous it is for any class of men to seclude them¬ 
selves from the heaUliy atmosphere of free criticism and 
from contact with the popular conscience A much belter 
pica might be found in the small number of physiologists 
in this country, and in Lhe important fact that, after many 
months of agitation and invective, their eneipies were not 
able to bring before the Royal Commission a single 
authentic instance of cruelty Still, considering the 
strong popular feeling on the subject, there are probably 
few who will deny that some legislation is necessary, if 
only to save physiologists spending their whole tune in 
writing newspaper ai tides and going on deputations to 
Ministers. 


What scientific men have a right to demand is that any 
regulations made should interfere as little with their legi¬ 
timate objects as Is compatible with Lhe purpose of legis¬ 
lation No one except a few obscure fanatics pretend 
Lhat it is never lawful to subject animals to pain, or even 
to death, for self-preservation forbids such a rule , and no 
one can maintain that it is right to bleed calves and swal¬ 
low oysters alive, for luxury, to geld horses for convenience, 
and hunt hares to death for sport, and yet that it 15 
wrong to give one animal a disease that we may learn 
how to prevent or cure the same disease in thousands, or 
to perforin a well-considered experiment which will cer¬ 
tainly increase our knowledge of lhe laws of our being, 
and, more or less probably, tend Lo the relief of human 
suffering 

It is, therefoie, of great importance that none of the 
objects which justify experiments on animals should be 
sacrificed in Lhc eftort to save the rest Teachers of 
physiology in large and well-equipped schools might be 
content with a registration llill which would leave them 
unmolested and forbid all research to outsiders, phy¬ 
sicians and surgeons might demand liberty to do any¬ 
thing Llity choose which has a direct and immediate 
beaung on the relief of human suffering, and this appeal 
to self-interest would probably always be successful , in¬ 
dependent investigators might see, without complaint, the 
teaching of physiology reduced to a study ol words anl 
opinions, and the advance of medical knowledge biought, 
to a standstill, so long as they were left in peace, ilut 
such short sighted narrowness would bung its own punish¬ 
ment. The results of independent research can only be 
obtained by those who have themselves been trained m 
genuine workrooms and can only be properly criticised 
by a propelly instructed audience. Teaching without any 
attempt at original observation soon becomes lifeless and 
inexact , and medicine is far less indebted lo experiment 
for Lhc knowledge of tb< tiled of certain dings or ope- 
i.itions, than for the bro..d basis of dt 111 on dialed fads as 
to the funciions of the healthy organism on which all 
rational allempts to remedy them whin disturbed musL 
depend. 

The scientific objects, then, which must, if possible, be 
protected from the mischievous Bill now befoie Parliament 
are, first, freedom of original investigation by competent 
persons, secondly, freedom of Leaching by necessary 
demonstrations, and thirdly, freedom of experiment with 
the definite aims of the practical physician. 

The best method of seeming these objects while pre¬ 
venting (he stain ol Lrudiy from debasing the lair iaiue ul 
science, would piobably be that indicated by lhe Report 
of the Royal Commission Laboialurics would then be 
licensed under the contiol of responsible persons. Special 
certificates would be granted lo competent investigator^ 
who, from distance or other causes, were not able to make 
use of these laboratories. The advance of sound phy¬ 
siological knowledge as well as the direct prevention or 
cure of disease, would be recognised as a legitimate 
object of experimental inquuy The general condition of 
the licence or certificate would be that evciy experiment 
on a living animal should be rendcicd free from pain by 
the skilled use of chloroform (or other an aesthetic belter 
adapted to the animal), excepL when this would dclL.it 
the object of the inquiry, and happily these exceptions 



88 NATURE {June i, 1876 


need be very few Lastly, inspectors might fairly be 
appointed to see that not only in the actual experiments, 
but in the feeding, housing, and general treatment of the 
laboratory animals there was neither parsimony nor care¬ 
lessness The licence would be given on suitable recom¬ 
mendation by the Home Secretary, with power of revok¬ 
ing it for abuse, subject to appeal, as suggested in the 
Royal Commissioners’ Report. 

Under such an Act physiologists might fairly be 
expected to make iL a point of honour that its provisions 
were fully carried out in spmt as well as in letter. The 
framers of the present Bill, by their disregard of phy¬ 
siology as an independent science, to be taught like any 
oiher, do ihLir best to render its progress impossible, 
while, by their absurdly minute limitations, ihey would 
make original lcsearch almost as impossible as efficient 
teaching, and deprive the art of medicine of its only safe 
foundation. 

The efforts of all who care foi the advance ot human 
knowledge or the alleviation of human misery should be 
directed to bnng the scope nf the Government Bill back 
to that indicated by Lhe Report of the Royal Commission, 

TIIE SCIENCE OF LANGUAGE 

Language and tf\ Study By Pi of Whitney , edited by 
Dr R Morns (London 7 mhner and Co , 1876 ) 

Leave* from a WonlAiunhr'i Note-book Hy [he Rev. 
A S Palmer (London Trubncr and Co , IR7O ) 

The Aryan Ortwin of the Gaelic Race and Language, 
By the Very Rev U J Bovirke (London Longmans, 
Green, and Co , 1875 ) 

HFSL' three books are very fairly characteristic of 
the present position of comparative philology The 
first is a reprinL or Lhe first seven chapters of Prof, 
Whitney’s well-known work on the science of language, 
and has been admirably cdncd by Dr Morns with notes 
and introduction, with special reference to a scientific 
study of Knglish The second is just what it professes to 
be, exLiacts from a commonplace book on lhe etymology 
of various words, and it illustrates very well the influence 
exercised by a comparative treatment of language upon 
what used to be the pastime of liteiary dilettanti, Mr, 
Palmer's derivations have been traced with full regard to 
the scientific method, and besides being accompanied by 
a wealth of quotations, rest for the most part on a secure 
foundation “The Aryan Origin of the Gaelic Race/’ 
again, is one of those books which a few years back 
would have teemed wiLh the wildest vagaries ; lhe author, 
it 13 plain, has little critical judgment, but a diligent 
study of works like those of Zeuss or Max Muller has kept 
him in the right path, and though he startles us now and 
then with such assertions as that the Aryan is “the 
primeval language of man,” or that *' there had been only 
seventeen letters in Greek at the earliest peiiod,” his views 
are in general just and sound Wc may doubt whether 
hia theory of the Pagan origin of the Round Towers will 
be widely accepted, and complain of his prolixity, but 
the book is a striking example of the extent to which a 
knowledge of Comparative Thilology lias spread, and the 
wholesome influence its principles have exerted. 

When we consider that the science of language is a 


science of not more than fifty years* growth, as well as 
the vast amount of details that had to be collected and 
classified before its creation became possible, its present 
advanced condition must be a matter of surpnse. No 
doubt there is still very much to be done ; some of the 
mam questions connected with the study of language still 
remain unsettled, and new questions are starting up that 
will have to be answered hereafter. It is even possible 
that fresh knowledge and investigation will modify some 
of the hypotheses which have been accepted as funda¬ 
mental truths 

Thus it might have been thought Lliat the first question 
to be settled would be whether the science is to be includ¬ 
ed among the physical or the historical sciences, and yet 
this 15 even now a matter of dispute. There 15 much to 
be said in favour of both views. If we look merely to the 
fact that it lays down the laws in accordance with which 
thought endeavours to express itself in speech, it must be 
regarded as a historical science ; if on the other band, wc 
consider that thought can only be expressed in speech 
by the help of physiological machinery, we are bound to 
class it among the physical sciences If we make phon¬ 
ology not only the beginning, but also the end of linguis¬ 
tic science, linguistic science will differ but little from 
physiology in aim as well as in method ; but if we re¬ 
member that the various sounds which it is the province 
of phonology to determine and classify do not become lan¬ 
guage until they embody a meaning, the science of lan¬ 
guage will have to be grouped among those other scicnce 3 
which deal with the history of human development. The 
same difficulty meets us again in the case of geology, 
which traces the history of the earth, and if with Prof 
Whitney we prefer to regard the science of language as a 
historical science, while we call geology a physic al science, 
it is because the element of mind enters more largely into 
the one, and the clement of matter into the other. The 
laws which govern matter remain alwajs the same ; those 
which govern thought and life are modified by a process 
of internal development. 

The science of language, otherwise called glotology or 
linguistic science, should, stncLly speaking, be distin 
guished from comparative philology The latter, by com¬ 
paring words and grammatical forms within separate 
groups of languages, and thereby ascertaining the natui j 
of these several groups and the laws which govern then 
growth and formation, provides the materials for the 
science of language This takes the results obtained by 
comparative philology in the various species and genera or 
families of speech, and with the help of the comparative 
method dctermiries from them the laws of speech gene¬ 
rally. Inasmuch as we have to compare phenomena 
belonging not only to the same period, but also to differ¬ 
ent periods m the history of language, that part of linguis¬ 
tic research which is not purely phonulogical has to assume 
a historical character, so that 10 discover the causes of 
the phenomena is to explain their origin and process of 
growth. Now the phenomena of language are words and 
sentences, phonetic utterances, that is, which are or have 
been significant. 

Perhaps tbe most important result of the science of lan¬ 
guage has been Lhe demonstration that even language, 
ev$p those “ winged words” over which men once fancied 
thSy had the most complete control, are as much subj'ect 
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to the act a n of undevialmg letrs 09 the forces and atoms 
of material nature. We How know that what might 
seem at first sight the most arbitrary of all things, 
the phonetic change undergone by words in their 
passage from one dialect to another, is yet under the 
control of laws which have been di^co^red and for¬ 
mulated, and which act, unless interfiled with by other 
law*, with unbroken regularity The old haphazard 
guesses which once passed for etymologies aie now 
impossible ; given a certain word in Greek 01 Latin and 
its phonetic analogue in the other branches of the Aryan 
family can be deicimined with ceitainly The most 
plausible derivations, such as that which would connect 
the Greek icaXfu) and the Engli h call , have had to be 
given up, and the rule lias been hud down that if two 
words in two allied languages exactly resemble one 
another, we may sa f ely conclude that there is no connec¬ 
tion between them 

The rrason why the laws of language can be deter¬ 
mined with such precision is that language is a social 
product, at once the creator and the cication of human 
Society Language exists for the sake of intercommuni¬ 
cation , it is not what the individual man wishes to be 
significant that is so, but what the whole community, by 
a sort of unconscious agrtLinenr, determines to be *o 
Consequently, the .ubitrary caprices of the individual 
have no influence upon the genual character of speech 
At the most, the individual can do no moie than bring 
some word or phrase into fashion , all his efforts would 
not avail to change the phonology, slructuie, ol giamniar 
of a single longue. Hence it is Lhat the records of 
speech reflecL the ideas and knowledge of society at each 
successive epoch of its growth, just as surely as Llie fossil 
rtcordsof the recks preteive the past history of our globe. 
In Liacmg the growth and hist iy of language we are really 
tracing the growth and history of society and of human 
development Ihc science of language thus becomes 
of the highest value in Lcsting the various tluoncs lint 
have been formed respecting the early condition and 
education of mankind. It is the only key which will un¬ 
lock the scuds of the prehistoric past of society with 
scicntilic certainty. Thus it bears unequivocal testimony 
to the belie! that the history of humanity has been on the 
whole a progie s and not a retrogression. The further 
back wc pencilaLc into the recoids of speech the more 
childlike and barbarous is the society that left them 
seen to be The ao ds that came to represent moral 
and religious ideas ing'nally had a purely sensum.j 
meaning, there was a time when abstracts of any sort 
did not exist; and we even have faint glimpses of a 
period when men were painfully striving to create a lan¬ 
guage by the help of onomatopoeia, and of a still earlier 
period when language as such was not yet formed 
Equally unequivocal is Lhc testimony borne by the science 
of language to the antiquity of man. The three causes of 
change in language—phonetic decay, the desire of em¬ 
phasis, ard the influence of analogy—arc very slow in 
their action wherever society is sufficiently compact and 
settled to allow us to speak of its several forms of speech 
as dialects of the same family , and yet the oldest monu¬ 
ments of language to which we can appeal, whether in 
Egypt, lh Babylonia, in Assyria, or even in that parent- 
Aryan which it is one of the triumphs of comparative 


philology to have lestored by a compauson of its derived 
languages, are all, linguistically speaking, late, and imply 
untold ages of previous development Ethnologists, 
howeuir, must remember that the science of language 
docs not pretend to occupy their own special province 
Language is a social product , it can tell us therefore 
nothing of races, only of communities. Members of the 
same race may speak unallicd languages and members of 
unallicd races may speak the same language ; identity of 
speech is a test of snual rontact, not of race Compa¬ 
rative philology can Ihrow no light on the physical, as 
opposed to the mental and moi.il, history of man , that 
task must be left to oLher sciences 

One of the chnf elements in the mental and moral 
history of man is the history of his religious ideas, and 
under the guidance of a scientific study of language this 
has been to a considerable extent cleared up by compara¬ 
tive mythology The originaljmennmg of the turns and 
phrases which embodied the earliest attempts to explain 
the phenomena of nature came to be forgotten with the 
increase of knowledge ; a new signification was put into 
them and an imaginary fairy-world built upon the mis¬ 
understood word The term whereby the primitive 
savage had endeavoured at on c to explain the move¬ 
ments of the sun by endowing it with human attributes, 
and to express his own intuitions of the supernatural, 
became an Apollo or a Phacthon to whom the shrine was 
made or the legend recited The voids in which men 
have, as it were, photographed their icligious convictions 
in dliferent ages and in ditfeient parts of the woild are an 
enduring record of the convictions themselves But the 
wolds must be interpreted before the lecoid can be read, 
and the key to the interpretation is in the hands of the 
sc icnce of language 

The science of language, however, has a practical as 
well as a purely theoretical interest The practical object 
at which it aims 15 the creation of a univusal language, 
one, ihat is, which may serve as the medium of commu¬ 
nication bcLwccn civilised communities throughout the 
whole world. Another object is the lefoim oi English 
spelling, at piesent the despair of teaLhe.s and pupils 
The spelling of a language ought to represent its pronun¬ 
ciation ; our English spelling is a disgi.icc to a civ lised 
community, a bar to a scientific appreciation of language, 
a hindrance to acquiring a conversational knowledge of 
foreign tongues, a cause of wasted Lime and bi.uus in 
education, and a fruuful source of pscydo etymologies. 
If comparative philology effect this reform and noLhmg 
ehe it will have sufficiently vindicated its practical utility. 
Equally important is the refoim whidi it urges in the 
maLtcr of classical education. The method of nature 
and of science is to proceed fiom the known to the un¬ 
known ; this is reversed in our ordinary system of educa¬ 
tion which begins with the dead languages and ends with 
one or two living ones By breaking down the monopoly of 
the two classical tongues and demonstrating thaL lor puiely 
linguistic purposes the modern languages of Europe are 
of greater importance, the science of language is doing a 
good woik. In the study of the classical languages them¬ 
selves it has effected a revolution. By explaining ihe 
nature and reason of their grammatical forms and rules 
it has lightened the burden of the learner, since to under¬ 
stand is to remember. 
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But we must not forget tbat the science of language is 
still a young science. Its followers are still engaged in 
laying its foundations and testing their strength. The 
problems that await solution arc numerous and important. 
So far as our evidence goes at present, it tends to show 
that the languages of the world have sprung from an 
infinite number of separate sources, but it remains to be 
seen whether future discoveries will not reverse this con¬ 
clusion. Then, again, there is the question of roots. All 
comparative philologists admit that roots arc the ultimate 
elements into which language cap be decomposed, but it 
is still a question whether the roots discovered by the 
grammarian once formed a spoken language, or whether 
they arc but grammatical figments which are the best 
representatives we can obtain of the early condition of 
speech. Equally disputed is the question whether the 
different classes of language—inflectional, agglutinative, 
polysynthetic, and isolating—arc to be regarded as con¬ 
stituting separate streams of linguistic development fiom 
the first, or a single stream which has branched out into 
separate ones It is unquestionable that a large part of 
flection can be shown to have hid an agglutinative origin 
it is also unquestionable that the phenomena of isolation 
are to be met with in the inflectional language?, and the 
phenomena of flection in the isolating languages , but it 
is asked whether this would have been possible if each 
class had not had a definite Lcndency to flection or isola¬ 
tion from its starting—a standard, that is, to which all 
foreign elements introduced into the language were made 
to conform Such are some of the questions which still 
remain to be answered , and if wc are to judge from the 
rapid progress already made by the science of language, 
the answers will not be long in coming 

A H Sayce 


OUR BOOK SHELF 

Rudiments of Geology By Samuel Sharp, F S A , F (; S, 
Second Edition. (London Edward Stanford, 1876 ) 
Thl author of this little manual, which is designed for 
the use of schools and junior students, has evidently taken 
considerable pains to make his work fairly represent ihe 
existing state of geological knowledge He has, more¬ 
over, succeeded in conveying in simple language an 
idea, not only of the conclusions attained, hut of the 
processes of investigation and leasoning, followed by 
the geologist in his reseal ches, and wc regard the book 
as well adapted to introduce a beginner to the study 
of the science, and to prepare him for the profitable 
perusal of more extender! treatises As compared with 
some of the similar introductory text-books of the science, 
which have recently been published, Mr. Sharp's manual 
labours under the disadvantage of being somewhat in¬ 
adequately illustrated, for we find in it only a few dia- 
rams and no figures of fossils. This second edition, 
owever, is certainly a considerable improvement upon 
the first, and the division of Physical Geology has 
receive*much more full and careful treatment ; the extent 
of the additional matter being sufficient to increase the 
number of pages of the book from 126 to 204. 

South Australia: its History , Resources, and Produc- 
* tions, Edited by William Harcus. Illustrated with pho¬ 
tographs taken in the Colony Published by authority 
of the Government of South Australia. (London. 
Sampson Low and Co., 1876.) 

The nature of this handsome volume may be learned from 
the fact that it has been prepared to accompany the speci¬ 


mens of South Australian .products and industries sent to 
the Phdadelphia Exhibition. It contains a vast amount 
of the moat useful infprm&uon on nearly all matters 
connected with the colony, gives an excellent idea of its 
present condition, and is likely to be of great use to intend* 
ing settlers. Mr Harcus, who edits the volume, writes 
also one half of it, treating of the social, political, and 
industrial aspects of the colony, In a senes of valuable 
appendices. Dr. Schovnburgk treats of the flora of South 
Australia, Mr. WaLeihouse of its fauna, Mr. J B. Austen 
of mines and minerals, while Mr Josiah Boolhby contri¬ 
butes a statistical sketch of the colony, and Mr. Charles 
Todd treats of its observatory and meteorology. There 
are two very useful map?, while the illustrations nre nearly 
all good and interesting. 


LETTERS TO THE EDITOR 

[ The Editor Joes not hold himself responsible for opinions expressed 
by his cos respondents Neither can he undertake to return , 
or to correspond with the writers of, rejected manuscripts . 
No notice is taken of anonymous communications ] 

The Spelling of the Name "Papua" 

I i^uitx agree wnh Mr Whitmee’b objection? to Eighth 
oiiliography uf foreign words (see Nature, vol xiv p. 48), 
but in this ca*,e I intended to show at a glance to w/i- 
linguistic reader? tbat the accent in the word Papua must be 
on the second syllable, and not on the first The Germans urue 
11 1'apua," and pronounce "PApua" (os they pronounce " Mantua, M 
11 Padua, 11 &c.) This being wrong, and fancying Lliat in Eng¬ 
land the same mistake is often made, I wrote " Papoqa,’ 1 whit-h 
leaves no uncertainty In respect Lo pionuncialmn 1 confess that 
ll wuuld have been more convenient to retain 11 Papua," and 
remark in a note that the accent must be on the "a ” In a lin¬ 
guistic woik I sliuuld never have purposed “ Papooa/' but ll 
cannot lie supposed that every readei uf Nature knows what 
Mfrsden pointed out 111 1812 In German I write 11 rapid/' 
and perhaps the same mode would be the mosL convenient in 
English It is known that the French use " l’jpoua/ 1 the 
Dutch “ Papoea/' the Malay “ Papuwn.li " In these ca*es the 
pronunciation may not be questionable, as it is in German and 
English, it written “ Papua." 

The most interesting point in Mr Whilmcc’s letter i«, no 
doubt, the announcement of a comparative grammar and dic¬ 
tionary of all the principal Malayo-Polynesian dialects, and those 
inteicsted in these studies will cerLainly be anxious to leceive 
such a valuable increase, to thi.n knowledge 

Dresden, May 2j A B. Mi YL11 


New Zealand Prehistoric Skeleton 

Among the 11 Notes" in Naiurk, vol xm p 196, just come 
tu hand, )ou give an extract from the Order Paper of Lbe Legis¬ 
lative Council of New Zealand concerning the remains of a sup¬ 
posed 41 prehistoric man," regarding which a motion for an 
inquest was tabled by Mr. Walter Montell As you correctly 
report, this skeleton was excavated under my direction 111 the 
so-called Moa bone Point Cave, but it was not found in the 
lower beds containing Moa bones, but in a much mure recent 
fonnaLion, and to whiLh I assigned a comparatively modern 
date 

You Male th.iL "I hold bliuiigly to the paljculithic age of tic 
deposits/' but I uni at a loss to conceive what ground you have 
for such an assertion, and as I can only conclude that you 
received your information direct from New Zealand, l beg la 
forward you herewith for your perusal a copy of my pai er 
reporting the excavations and my views thereupon 

With regard lo the motion itself, which was treated through¬ 
out the colony as a joke, it is sufficient Lo stale Lhat Mr. Walter 
Mantell is the recognised jester of the Legislative Council, and 
that even science does not escape his attempted witticisms, I 
may add that Lbe lion. Dr. Pollen, Lhe Premier of the Colony, 
olio treated the motion as a joke, and offered Mr. Mantell the 
office of coroner for the proposed investigation. 

Although Mr. W Mantell, F.G.S., st&Lcd, when speaking on 
his motion (see HaDsard, 1875, p. 548), that 11 he ghued m thi 
fact that he was not a scientific man , and he did hope he would be 
able to£0 to his guivc without uientting that disgrace never- 
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thelesa, lie ig known to hare bit pet" theories about the antiquity 
of the Moo, and li very impatient of any contradiction. 

I have thought it lignt to offer this explanation in order to 
prevent jour readers being misled on a subject of considerable 
scientific interest. Julius von Haast 

Canterbury Museum, Christchurch, N Z,, March 14 


Visibility of the Satellites of Uranus 

The question of the visibility of these satellites in telescopes 
of moderate dimensions has lately excited considerable attention, 
but it docs not appear (hat this question can be settled by any 
amount of verbal discussion. 1 Lake the liberty, therefore, to 
propose two test objects by means of which any one can, I think, 
satisfy himselt whether he can see these satellites or not 

1, The companion of Rcgulus, north, preceding, and distant 
about three minutes of arc, has itself a small companion, which 
was discovered by the late Prof Winlock. Any one who can 
see this small companion may be certain that he can observe the 
two outer satellites of Uranus and ilie satellite of Neptune 

2. The star of filth magnitude, A Leunls, has a companion 
discovered at the Naval Observatory by Mr G Anderson Any 
one who can observe this companion can, I think, see Lhe Lwo 
inner satellites of Uranus when at their elongations. 

Of course in the case of such faint objects very much depends 
on the condition of the aimosphere, but the above tests are very 
nearly correct. A^aph Hall 

Washington, May 14 


Protective Resemblance in the Sloths 

IN a note upon the above nuhiect, dated December 29, 1875, 
which appeared in vol. xi 11 p 187 of Naiure, I omitted Loquote 
a passage from a letter written by Dr Bcrlliukl Seemann to the 
late Dr. J E Gray {dated April I, 1871), with regard to a speci¬ 
men of Arctopithetus l of a well-marked green colour, obtained by 
the former naturalut in Nicaragua Ol Ibis Sloth he tays, inter 
aha —"It should be borne in mind that it has almost ««wy 
the same greyibh-grecn colour as TiUamhia mnevidts , the so- 
called ‘vegetable horsehair 1 common in Lhe district, and if it 
could be shown that it frequented trees covered with that plant 
(a point 1 hope to ascertain during my next vmt in June next), 
there would oe a curious case of mimicry between this Sloth's 
hair and Lhe IiUandsia , and a good reason why so few of these 
sloths are seen ” (Note on the species of Bradypodida in Lhe 
British Museum, by Dr J, E. Gray, F.R S lf Proe . Zool Soe , 
May 2, 1871 ) It would be interesting to know whether Dr. 
See man succeeded in solving this question , I am, however, noL 
aware of any later reference made by him to this subject. 

I here take the opportunity of correcting two misprints in 
my former lelter, both of them Jn the Latin quotations, viz., 
11 cum ,r for " cum,” after the woid 11 velleri, 11 in the first, and 
" coque " instead of 11 eoque ” after the word 11 possint,” near 
Lhe end of the second passage J. C. Galton 


OUR ASTRONOMICAL COLUMN 

The Secondary Light of Venus —During the next 
few weeks a very favourable opportunity will be afforded 
to observers in these latitudes for further examination of 
the planet Venus, with the view to a satisfactory solution of 
what must yet be regarded as a questio vexata— the 
visibility of that part of the disc, which is unillumincd by 
the sun, as the planet approaches or recedes ftom the 
inferior conjunction. 

The subject is treated in detail in a communication to 
the Bohemian Academy of Sciences, from Prof. Safank 
of Prague, entitled 11 Ober die Sichtbaikeit der dunklen 
Halbkugel des Planeten Venus," which appears in Sits- 
un%fiberichte der k. bohmischen Cesellscka/i der Wtssen- 
scha/ten, July iS, 1873 The author has collected to¬ 
gether the many scattered observations extending over 
upwards of one hundred and fifty years, and presents also 
an outline of the various explanations which have been 
put forward. 


The earliest mention of the faint illumination of the 
dark side of Venus is by Derham, in a passage in his 
Astro-Theology, to which attention was first directed by 
Arago. Derham refers to the visibility of the obscuic 
part of the globe “by the aid of a light of a somewlut 
dull and ruddy colour. 11 The observation is not dated, 
but appears to have been prior to the year 1714 A 
friend of Durham’s is also stated to have perceived the 
same illumination very distinctly 

The next observations are by Christfned Kirch, second 
agtionomer of the Bi.rlin Academy of Sciences, June 7, 
1721, and March 8, 1726, and were found in his original 
papers and printed in Ast Nath No 1586 The image 
on the first occasion was tremulous, but though he could 
hardly credit his vision, he appeared to discern the dark 
side of the planet. In 1726 he remarked that the dark 
periphery seemed to belong to a smaller circle than the 
illuminated one. Kirch observed with telescopes of six¬ 
teen and twenty-six feet focal length, powers 80 and too 
Two other persons confirmed his observation in 1726 

The next observation in order of date, was found by 
Olbers, in “ Observationes Veneris Grypiswaldensis/’ cited 
by Schrdter in his observations of the great comet of 
1807. It was made by Andreas Mayer, Professor oT 
Mathematics at (ireiswald. on October 20, 1759, he 
observed the meridian passage of the planet, then at a 
south declination of 211°, with a six-foot transit instru¬ 
ment by Bird, power not much over 50, and has the 
remark—“ Elsi pars lucidaVenens tenuis admodum erat, 
nihilominus integer discus apparuit, mstar lunac crescentm 
qu® acceptum a terra lumen reflectit IJ As Prof. Safank 
justly observes, considering the circumstances under which 
Mayer’s observation was made with the planet only 10 J 
from the sun, and not more than 14 0 above the horizon, 
the phenomenon on this occasion must haye had a most 
unusual intensity. 

It does not appear that Sir W Herschel at any tirre 
perceived the secondary light of Venus, though he remarked 
the extension of the horns beyond a temi-cirtle. 

Von Hahn, at Remplin, in Mecklenberg, the possessor 
of excellent telescopes by Dollond and Herschel, was for¬ 
tunate in viewing the dark side of Venus on frequent occa¬ 
sions during the spring and summer of the year 1793, and 
he is considered Dy Safank to have witnessed the illumi¬ 
nation of this part of the disk under more varying con¬ 
ditions than any other observer. The light is described 
as grey verging upon brown Von Hahn’s observations 
were made with various instruments and at different 
hours of the day 

Schrbter, at Lilienthal, on several occasions between 
the years 1784 and 1795, had remarked in full sun¬ 
shine the extension of the horns of the crescent many 
degrees beyond the semicircle, the borders of the dark 
hemisphere being faintly illuminated with a dusky grey 
light, but on February 14, 1806, at 7 pm, he saw 
for the first time the whole of the dark side, as he ex¬ 
pressed it, “ in ausserst maLtem dunktln Lichte." The 
sharply-defined contour had an ash-coloured light, the 
surface was more dimly illuminated. Schroter, in 
recording this observation, expresses lus surprise that 
during the many years he had observed the planet, part 
of the time with nis 27-feet reflector, with the full aper¬ 
ture of 20 inches, he had not previously perceived the 
whole of the dark aide, but he was satisfied there was no 
illusion. At this time one-cightli of the diameter cf 
Venus, about 48* was fully illuminated, the planet casting 
a very sensible shadow. 

Harding, observing at Gottingen on January 24 of the 
same year, with a^io-feet Herscheltan reflector, power 84, 
and lull aperture of 9 inches, saw the whole dark side of 
Venus shining with a pale ash-coloured light, very dis¬ 
tinctly perceived against Lhe dark ground of the sky The 
appearance was too evident, to allow of the suspicion of 
an illusion , it was the same in all parts of the field of 
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view, and under various magnifying powers Altogether 
the phenomenon was as distinct as in the case of our 
moon. On February 3, 16, and 21 it was not seen, but 
on the evening of February 28, it was again prominently 
visible to Harding; the illumination was now of a reddish 
grey, “like that of the moon in a total eclipse.'* Yet on 
the same evening Schroter looked in vain for the pheno¬ 
menon at Lilienthal, showing how cautiously negative 
evidence should be received. 

Observations of the secondary light were made by 
Pastorffin 1822 and by GruUhuisen in 1825. 

The Monthly Notices of the Royal Astronomical 
Society contain many observations since the year 1842 
by Messrs Berry, Browning, Guthrie, Langdon, Noble, 
Prince, and others. Mr. Prince had favourable views of 
ihe illumination of the dark side in September 1863. 
C.ipt Noble’s observations, as remarked by Prof. Wm- 
necke in his notice of Prof Safank's memoir, do not 
ippear to refer to the secondary light as it has been per¬ 
ceived by other observers He mentions that the hemi¬ 
sphere unilluminated by the sun has to him “always 
appeared distinctly and positively darker than the back¬ 
ground upon which it was projected," a statement which 
certainly gives the observations a distinctive character 

There are also observations of the secondary light by 
Lyman, at Yale College in 1867, and about the same time 
by Safank at Prague, and in August, 1871, more decidedly. 
In September of the lattei year the whole disk of Venus 
was seen by Prof. Winnecke as described in Ast . Nath , 
No 1863 Ihis astronomer has since stated that not¬ 
withstanding he has observed the planet many hundred 
Limes during the last twenty-four years, he has only suc¬ 
ceeded in perceiving this remarkable illumination of the 
dark side on two occasions , and it should be added that 
Dawes, Madjer, and other eminent observers, have never 
detected it We shall revert to this subject next week. 

The Observatory at Athens —The death 1* an¬ 
nounced of Baron Simon von 3 ina, son of the founder of 
the Observatory at Athens, which has been successively 
under the direction of M. Bouns and Herr Julius Schmidt. 
The deceased Baron is mentioned as a liberal patron of 
this establishment, though not himself engaged in scien¬ 
tific pursuits, and Herr Schmidt writes doubtfully of the 
future of the Observatory. Every astronomer will enter¬ 
tain the hope that this most laborious and successful 
observer--distinguished not only by his great work upon 
Lhe moon, but for his numerous discoveries and obser¬ 
vations of variable stars, his Long and important series of 
observations of comets, of short period and otherwise, in 
which he has made excellent use of the advantages of his 
southern position, and many other valuable contributions 
lo observational astronomy—may continue to hold, under 
favourable auspices, the direction of an establishment 
which his exertions have made so honourably known in 
ihe astronomical world. 


THE LOAN COLLECTION CONFERENCES 

/“\W 1 NG to the pressure on our space this week, we 
can only refer briefly to what has been done since 
our last notice at the Conferences in connection with the 
Loan Collection. We give, however, in another part of 
the paper the presidential addresses of Dr. J Burdon San¬ 
derson, F.K S., in the Section of Biology, and of Mr. John 
Evans, F.R S , in the comprehensive Section of Physical 
Geography, Geology, &c. We hope in early numbers to be 
ab%to give at some length the principal papers which 
have been read in the various sections. 

On Thursday last the concluding meeting in the Section 
of Mechanics was held, when the following papers were 
read.—“On Prime Movers/* by Mr Dram well, F.R. S ; 
“The Construction of Furnaces," by Mr. Hackney; “A 
History of Electric Telegraphs," by Mr. Prcece, 


The first meeting in the Section of Biology was held on 
Friday, when the papers of which we gave a list in our 
last week's notice were read. This Section met also on 
Monday, when the following papers were read — 

Dr. Royston-Pigott, F.R.b., on a “ Microscope with 
Complex Adjustments, Searcher, and Oblique Condenser 
Apparatus ,’ r Prof. Rutherford, F.R.S., “ On a Freezing 
Microtome ;" Prof. Flower, F.K S, “ On the Osteological 
Preparations exhibited by the Royal College of Sur¬ 
geons;" Herr Prof. Dr. Donders, 44 Ophthalmological Appa¬ 
ratus Dr. M'Kendnck, “Acoustical Instruments;" 
Prof. Yeo, M.D., and Dr Urban Pritchard, “ On Micro¬ 
tomes.” 

On Tuesday the first meeting in the Section of Physical 
Geography, Geology, Mineralogy, and Meteorology, was 
held, when, in addition to the President's Address, the 
following papers were read — 

Mr. H. H. Scott, F R S., 11 Meteorological Instruments 
in the Loan Collertion Mr. G. J Symons, 41 The Mea¬ 
surement of the Rainfall Dr. R. J. Maun, (l Lightning 
Conductors M. le Prolesseur A. Daubr£e, 11 La Gd- 
ologie Synthdtique; " Mr. J. E. H. Gordon gave an 
explanation of his Anemometer, Mr. C. O. t. Gator 
“ On Anemometers ," Prof, von Oettingen gave a 
description of his Anemometer; Dr. R J. Mann, 

" Lownc’s Senes of Anemometers Mr. John Evans, 

F R.S , “ Dalton's Percolation Gauge " 

This Section meets again to-day and to morrow, for 
which days ihe following programme has been drawn up -- 
For to-day.—Capt Baron Ferdinand von Wrangell, “ On 
Self-registering Tide-gauges ; " Lieut. Cameron, R N f 
44 Physical Geography ol South Tropical Africa ,” Major 
Anderson, R.E , 11 Maps of Palestine;" Col. Walker, R E , 
or Col. Montgomerie, RE,' 4 Discoveries in Tibet, ” Mr. 
Francis Galton, F.R.S., 14 On Means of Combining 
Various Data in Maps and Diagrams," Capt. Evan*, 
R-N., C.B , F.R S., Hydrographer of the Nfcvy, 41 Hydro¬ 
graphy, its present Aspects," Capt. J E. Davis, R N., 

“ Tne various forms of Sounding Apparatus used by Her 
Majesty’s Ships in ascei taming the depth of the ocean, 
and the nature of its bottom Staff-Commander E W, 
Creak, R.N , 11 Nautical Magnetic Surveys ," Prof Ros- 
coe, F R.S., “Automatic Light Registering Apparatus." 
For to-inorrow —Prof. Ramsay, F.R S , “ The Origin and 
Progress of the Geological Survey of the British Islen, 
and the method on which it is conducted , " Mr. W. Top- 
ley, F.G S , 44 The Sub-Wcalden Boring ; " Mr. C K. de 
Ranee, F G S , 11 Sketch of the Geology of the known 
Arctic Regions ," Mr. W. Galloway, Colliery Explo¬ 
sions," Prof. Baron von Ettmgshausen, 41 The Tertiary 
Origin of the actual Flora, " Mr, J. S. Gardner, F.G b , 

41 The Tertiary Floras , ” M. des Cloise.iux, Mcmbrc de 
I'lnstitut, 14 1.Vmploi des proprieties budfnngcntes X la 
determination des cnslame ," Mr. Walter Rowley, F.G S , 

44 Description of his Transit Theodolite for Mine Survey¬ 
ing, and other purposes," The Rev Nicholas Brady, 
M A., 44 Desirability ol a Unifoim International Notation 
for Crystallography." 

This will conclude these Conferences, which aie 
admitted on all hands to have been a great success 
and to have added very much to the practical value of 
the collection. The popular expositions wc referred 
last week have been earned on with success, and apparatSK 
may now be minutely inspected on Wednesdays, Thur»f* 
days, and Fridays, on application to the Director of the 
South Kensington Museum on forms provided for the 
purpose. 

As we intimated last week, the Science and Art De¬ 
partment are organising a senes of popular lecturei in 
connection with the Loan Collection, to Be given on the 
evenings of the free days—Mondays, Tuesdays, and 
Saturdays. We believe that the first of Lhesc lectures 
will be given on Saturday by ProF. koscoe, F.R.S., on 

Dalton T s Apparatus, and what he did with it." 
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THE CRUISE OF THE "CHALLENGER" 

T T ER Majesty's ship Challenge* was despatched towards 
11 the close of tiie year 1872, round the world, on a 
surveying and discovery expedition of a very special 
character. Her principal object as laid down 111 her 
instructions was to determine, as far as possible, the 
hyskal and biological conditions of the great ocean 1 
asms, the Atlantic, the Southern Sea, and Lhc Pacific. | 
The voyage was undertaken, as we have already said in j 
our short biographical sketch of Prof Wyville Thomson, 
chiefly in consequence of remarkable discoveries made 
during the four previous years, in short cruises, in H.M 
gunboats Ltj^htnifi^ and Porcuptne 1 liberally detached by 
the Admitalty, at the instance of the Royal Society, for 
scientific research, under the direction of Dr Carpenter, 
C.B., F,R S,, Mr Gwyn Jeffreys, FRS, and Prof 
Wyville Thomson, F.R S These discoveries seemed so 
important, not merely m a purely scientific point of view, 
but also in their bearings on ocean-telegraphy, that the 
Government dclcimined to follow them up by a deep-sea 
survey on a more extended scale. 

The Challenger was fitted out under the superintendence 
of Admiral Kicnards, C B , F.R S , at that time Hydrogra- 
pher to the Navy, and in addition to a full naval surt eying 
staff under the immediate superintendence of Capt. Nares, 
F R.S , who was afterwards recalled to take command of 
the Arctic Expedition, a civilian staff of specialists in 
Natural Science and Chemistry was attached under |he 
direction of Prof. Wyville Thomson, 

The expedition, although by no means sensational, has 
been thoroughly successful. The Challenger has steadily 
traversed a track of 69,000 miles, and during her absence 
of three years and a half from England has established 
362 observing stations, at all of which the depth has been 
ascertained with the greatest possible accuracy, and at 
nearly all the bottom temperature has been taken/ a 
sample of the bottom water has been brought up for 
physical examination and chemical analysis, a sufficient 
specimen of the bottom has been procured, and the trawl 
or dredge has been lowered to ascertain the nature of the 
fauna. At most of these stations serial soundings have 
been taken with specially devised instruments to ascertain 
by the determinations of intermediate temperatures and by 
the analysis and physical examination of samples of water 
from intermediate depth?, the directions and rate of move¬ 
ment of deep-sea currents. 

% The original arrangements for the cruise have worked 
in every way smoother, the weather throughout has been 
on the whole favourable ; under the careful management 
of Staff-Commander Tizard not a shadow of mishap has 
ever befallen the ship ; there has been a perfect ^0/1 accord 
between the naval men and the civilians , all the appli¬ 
ances for carrying on the different operations, liberally 
supplied at first, were renewed by the officers of lhc 
Hydrographic Department of the Admiralty with the 
Utmost liberality and precision. 

Two events only have seriously affected the interests 
of the expedition, one, the sad death at sea of Dr. v. 
WiUeinoes-Suhm, one of the ablest of the naturalists on 
the civilian staff, the other the iccall of Capt, Nares ; for 
although Capt. Frank T. Thomson, who joined the 
Challenger from the Modest *.?, did eveiything in his power 
to fill his place, Capt. Naies, fiom his previous scientific 
training was so eminently fitted to lead such an expedi¬ 
tion that his withdrawal in the middle of it was severely 
felt. 

Leaving England on Saturday the 21st of December, 
1872, some rough weather was encountered as the Chal¬ 
lenger stood for the mouth of the Channel, and crossed 
the Bay of Biscay. 

1873 

On the 3rd of January, 1873, passing Cape Roca and 
the lovely heights of Cinti^ she was quietly steaming 


up the Tagus, and came to anchoi off Lisbon Lisbon 
was lbft on the 12th, and a series of dredgings and 
examinations of bottom temperatures wcic made off 
Cape St. Vincent in from 400 to 1,200 fathoms. Gibraltar 
was reached on the i8th, and left on the 26th. The 
weather was now pretty moderate, and there was a very 
fairly successful week's sounding, trawling, dredging, and 
taking temperatures between the Rock and Madeira, 
which lattci station was reached on the 3rd of February 
Some of the dredgmes made at this period appear to have 
been most successful, and a number of strange new forms 
of animal life were found, among these a fine new species 
of Venus's Flower-basket (Eupleclella snbtred ), Fig. I, 
a Bryozoon {Naresta cya/hus) i (see figure, vol vn p 387) 
of singular beauty, which was dedicated to Cant. Nares, 
some wondrous forms of Sea-Urchins and Lily-Stars, and 
specimens of a species of “ Clustered Sea-polype," since 
described by Dr. Kollikcr under the'name of Umbel Inland 
tho?nsom } an animal of great scientific interest 

But two days were spent at Madeira, and the Chal¬ 
lenger was off Tcncnfle early on the morning of the 
7th. /too early to attempt the ascent of the famous Peak, 
and rather too early for natural history work, still col¬ 
lections, both geological and zoological, were made, a 
scries of dredgings were successfully tried between Tene- 
nffe and Palma, past Gomera and Hierro, and a great 
number of observations as to temperature were taken. In 
the matter of meteoiological observations we may men¬ 
tion that the officers of the Expedition seem to have 
excelled ; the number of observations amounted during 
the first twelve months of the cruise to upwards of 50,000 
Very considerable depths were found off the Canary 
Islands, extending sometimes to upwards of 1,700 fathoms j 
but the greatest depth found in this part of the Atlantic 
was one of 2,500 fathoms off Cape St. Vincent. 

At Ttncnffe the regular work of the Expedition 
may be said to have commenced. All Lhc time be¬ 
tween leaving home and arriving off the Canaries 
had been more or less devoted to getting the varied 
machinery into order, and in settling the duection and 
scope of Lhe parts the members of the civilian staff had to 
play , so at Santa Cruz the old journals were closed, and 
the numbering of the stations and the other entries were 
commenced afresh, with some alterations the result of 
additional experience. A section was now to be earned 
right across the Atlantic from Tenenffc to Sombrero, the 
latlcr a little speck of an island north-west of Anguilla, 
and one of the group of Virgin Islands, themselves a 
portion of the West Indies. Sombrero was reached on 
the 15th of March, just a month from the time of leaving 
Santa Cruz. The distance between the two islands is 
about 2,700 miles, and along this line twenty-three sta¬ 
tions were selected, at which most careful observations 
were made as to depth, condition, and temperalure of 
bottom. During one of these dredgings, at d at a depth 
of 1,500 fathoms, several specimens of a magnificent 
sponge .belonging to the Hexactincllid^ were found at¬ 
tached to the branches of an Isis-like coral, and nestling 
among the fibres of Lhe sponge were star-fishes, annelids, 
and Polyzoa Often during this cruise, when the weather 
was calm and hot, the low-net was used on the surface. 
It would seem lhaL (he greater number 01 the pelagic 
forms retire during the heat of the day to t’ie depth of a 
few fathoms, and come up in the cool of the evening and 
in the morning, and in some cases in the night. The 
larger phosphorescent animals were frequently abundant 
during the night round the ship and in its wake, while 
none would be taken during the day. One day (the 26th of 
February), the morning being bright and clear and the swell 
not heavy, the ship being some 1,600 miles from Sombrero f 
and in laL 23 0 23* N , long 32° 56' W., the sounding-line 
indicated a depth of 3,150 fathoms, and the bottom waJ 
found to consist of a perfectly smooth red clay, containing 
scarcely a trace of organic matter. This was the greatest 
depth as yet met with, and the material from the bottom 
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was something quite novel to the explorers. At the mean 
maximum depth or some 2,200 fathoms the ooze was onb 
vast mass of the calcareous shells of foramimfera, but as 
the soundings got deeper the ooze began to assume a 
darker tint, and Bhowed, on analysis, a continually de¬ 
creasing quantity of calcareous matter. Now in this red 
ooze almost no calcareous forms were to be met with, and 
it was of extreme fineness, remaining for a long time in 
suspension in water, and proving on analysis to be almost 
pure clay, a silicate of alumina and the sesquioxide of 



Fig i — A w//ir/r//fT subertn 


iron, with a small quantity of manganese; and at this 
depth there appeared to be an absence of animal life. 

Prof. Wyville Thomson considers it as quite proved that 
all the materials for such deposits, with the exception of the 
remains of those animals which are now known to live at 
the bdttom at almost all depths, are derived from the 
surface ; and considering the very* enormous extension of 
the calcareous ooze, it becomes important to know 
■omething of the minute foramimfera that produce it. 
}n all seas, from the equator almost to the polar ice. the 
surface-water contains Gfobigertn rrr. They are more abun¬ 


dant and of a larger size in warm seas; several varieties 
attaining a large size, and presenting marked varietal 
characters, are found in the intertropical area of the 
Atlantic. In the latitude of Kerguelen they are less 
numerous and smaller, while 'further south they are still 
more dwarfed, and only one variety, the typical Globu 
grttna bwliotdes 9 is represented. The living Gfobigeritue 
from the tow-net are singularly different in appearance 
from the dead shells we find at the bottom (Fig. 2). The 
shell is clear and transparent, and each of the pores 
which penetrate it is surrounded by a raised crest, the 
crest round adjacent pores coalescing into a roughly 
hexagonal network, so that the pore appears to lie at the 
bottom of a hexagonal pit. At each angle of this hex¬ 
agon the crest gives off a delicate flexible calcareous 
spine, which is sometimes four or five times the diameter 
of the shell in length. The spines radiate symmetrically 
from the direction of the centre of each chamber of the 
cell, and the sheaves of long transparent needles, cross¬ 
ing one another in different directions, have a very beau¬ 
tiful effect The smaller inner chambers of the shell are 
entirely filled with an orange-yellow granular sarcode ; 
and the large terminal chamber usually contains only a 
small irregular mass, or two or three small masses run 
together, of the same yellow sarcode stuck against one 
side, the remainder of the chamber being empty. No 
definite arrangement, and no approach to structure, ~w as 
observed in the sarcode , and no differentiation, with 
the exception of bright-yellow oil-globules, very much 
like those found in some of the Radiolanans, which are 
scattered apparently irregularly in the sarcode, and 
usually one very definite patch of a clearer appearance 
than the general mass coloured vividly with a carmine 
solution. The presence of scattered particles of bioplasm 
was indicated by minute spots here and there throughout 
the whole substance which received the dye. 

When the living Globigt rma is examined under very 
favourable circumstances, that is to say, when it can be 
at once placed under a tolerably high power of the 
microscope in fresh sLill sea-water, the sarcodic contents 
| of the chambers may be seen to exude gradually through 
I the pores of the shell, and spread out until they form a kind 
| of flocculent fringe round the shell, filling up the spaces 
among the roots of the spines and rising up a liLtlc way 
along their length This external coating of sarcode is 
rendered very visible by the oil-globules, which arc oval, 
and filled with intensely-coloured secondary globules, and 
are drawn along by the sarcode f and may be seen, with a 
little care, following its spreading or contracting move¬ 
ments At the same time an infinitely delicate sheath of 
sarcode containing minute transparent granules, but no 
oil granules, rises on each of the spines to its extremity, 
and may be seen creeping lip one side and down the 
other of the spine with the peculiar^zv//^ movement with 
which we are so familiar in the pseudopodia of Gromia 
and of the Radiolanans. If the cell in which the Giobt - 
%enna is floating receive a sudden shock, or if a drop ol 
some irritating fluid be added to the water, the whole 
mass of sarcode retreats into the shell with great rapidity, 

| drawing the oil-globules along with it, and the outline of 
the surface of the shell and of the hair-like spines is left 
as sharp as before the exodus of the sarcode. 

There is still a good deal of obscunty about the nature 
I of Orbuhna unwersa, an organism which occurs in some 
j places in large proportion in the globigenna ooze. The 
| shell of Orbulitia( Fig 3)15 spherical, usually about '5 mm, 

I in diameter, but it is found of all smaller sizes The 
texture of the mature shell resembles closely that of Giobt - 
germa t but it differs in some important particulars. The 
pores are markedly of two different sizes, the larger about 
four times the area of the smaller. The larger pores are 
1 the less numerous , they are scattered over the surface 
I of the shell without any appearance of regularity j the 
| smaller pores occupy the spaces between the larger. The 
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creiti between 'the porei are much less regular in Orbu- 
linm than they are in Globigenna; and the spines, which 
are of great length and extreme tenuity, seem rather to 
arise abruptly from the top of scattered papillae than to 
mark the intersections of the crests. This origin of the 
spines from the papilke can be well seen wifh a moderate 

f lower on the periphery of the sphere. The spines are 
tollow and flexible ; they naturally radiate regularly from 
Lhe direction of the centre of the sphere ; but in specimens 
which have been placed under the microscope with the 
greatest care, they are usually entangled together in 
twisted bundles They are so fragile that the weight of the 
shell itself, rolling about with the motion of the ship, 11 
usually sufficient to break off the whole of the spines and 
leave only the papillae projecting from the surface in the 
course of a few minutes. In some examples, either those 
in process of development, or a senes showing a varietal 
divergence from the ordinary type, the shell is very thin 
and almost perfectly smooth, with neither papillae nor 
spines, nor any visible structure except the two classes of 
pores, which are constant. 



Fib. 4 —Rbabdoiphers, 

Thomas, was carefully washed and subjected by Mr. 
Buchanan to the action of weak add ; and he found that 
there remained, after the carbonate of lime had been 
removed, about one per cent, of a reddish mud, con¬ 
sisting of silica, alumina, and Lhe red oxide of iron. This 
experiment has been frequently repeated with different 
samples of ‘ globigenna ooze/ and always with the 
result that a small proportion of a red sediment remains, 
which possesses all the characters of the 1 red day. J 1 
do not for a moment contend Lhat the material of the 
'red clay* exists m the form of the silicate of alumina and 
the peroxide of iron in the shells of living Foraminifera 
and Pteropods, or in the hard parts of animals of other 
classes. That certain inorganic salts other than the salts 
of lime exist in all animal tissues, soft and hard in a cer¬ 
tain proportion, is undoubted ; and 1 hazard the specu¬ 
lation that during the decomposition of these tissues in 
contact with sea-water and the sundry matters which it 
holds in solution and suspension, these salts may pass 
into the more stable compound ol which the 1 red clay 1 
is composed." 

On this voyage Mr. Buchanan found the remarkable 


The Coccoipheres and Rhabdospheres^these are 
suggested to be minute algae forms—five on the surface, 
and sink to the bottom after death. Many of them are 
extremely beautiful, as will be seen from Figs. 4 and 5, 
representing two forms first discovered by Mr. Mun-ay. 

Taklng the section from Tenerlflfe to Sombrero, first of 
all some 80 miles of volcanic mud and sand were passed; 
then some 350 miles of globigenna ooze; next about 
1,050 miles of red clay ; then again a rising ground for 
some 330 miles of globigenna oozc ( a valley of 850 of red 
clay; and nearing land some 40 miles of the globigenna 
ooze. Intermediate between the red diy and the globi¬ 
genna ooze, a grey ooze was met with ( partaking of the cha¬ 
racters of both, and evidently a transitional stage. “ There 
seems to be no room/' writes Prof. Wyville Thomson, “left 
for doubt that the red clay is essentially the insoluble resi¬ 
due, the ash, as it were, of the calcareous organisms which 
form the 1 globigenna ooze/ after the calcareous matter has 
been by some means removed. An ordinary mixture of 
calcareous Foraminifera with the shells of Pteropods, 
forming a fair sample of ‘ globigerina ooze' from near St. 
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and unexpected result that the water has virtually the 
same specific gravity from the bottom 10 within 500 
fathonn of the surface. From 500 fathoms the specific 
gravity rapidly rises till it usually attains its maximum at 
the surface. Nineteen dredgings were taken, and these 
yielded a large supply of animal forms. It is unfortunate 
that in the deepest haul of all, 3,150 fathoms, no living 
thing was brought up higher in the scale than a fora- 
minifer ; but this may be attributed to the nature of the 
bottom, an opinion borne out by the abundance, at 
scarcely a less depth, and on a bottom differing only m 
being somewhat less uniform, and containing sand-giains 
and a few shells of foraminifera, of tubs building annelids 
of a very common shallow water t)pc. The Crustacea 
do not appear to suffer from the peculiarity of the circum¬ 
stances under which they live, either in development or 
in colour. The singular fact of the suppression of the 
eyes in certain cases is already well known. The 
Echinoderms and sponges which enter so largely into 
the fauna of the zone ending at i,coo fathoms are not 
abundant at extreme depths. 

The Challenger next anchored off the harbour of Char- 
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lotto Amalia, at 5 L Thomas, where a pleasant week was 
spent, and on the atth of March she proceeded on her way 
to the Bermudas. On Monday the 26th, being 1 then in lat. 
I9°4i' N,, long. 65°/ W., and nearly ninety miles north of 
St Thomas, a sounding was made in the great depth of 
3,9$0 fathoms, and a dredge was let down to see if it would 
prove serviceable; heaving-in commenced at r 30, and 
the dredge came up at 5 P m with a considerable quan¬ 
tity of reddish-grey ooze. No animals were detected 
except a few small forammifera with calcareous tests, 
and some considerably larger of the arenaceous type. 

On-the 4th of April she made her way through tne intri¬ 
cate and dangerous “narrows ” between the coral reefs, and 
by the evening was at anchor at Grassy Bay, Bermudas. A 
fortnight was spent at these Islands. Their geological 
structure was most carefully studied, and when the narra¬ 
tive of the cruise is published we may expect very valu¬ 
able information as to the formation of the various forms 


of limestone to be found on these islands. The principal 
islands are well wooded, but the great preponderance oi 
the Bermudian Cedar (Jumpcrus btrmurfiana) gives a 
gloomy character to the woods, which in the annexed 
woodcut is somewhat relieved by the presence of some 
palm trees (Fig. 6). The Admiral’s official residence, 
Clarence Hill, is situated on an inclosed little bay called 
Clarence Cove The garden was rich with a luxuriant 
tropical vegetation of which the group of papau trees, 
Carica papaya (Fig 7), will give some idea. 

There is only one kind of rock in Bermudas The 
islands consist from end to end of a white granular lime¬ 
stone, here and there becoming grey or slightly pink, 
usually soft and in some places Triable, so that it can be 
broken down with the ferrule of an umbrella ; but in some 
places, as on the shore at Hungry Bay, at Painter’s Vale, 
and along the ridge between Harrington Sound and 
Castle Harbour, it is very hard and compact, almost crys- 
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talline, and capable of taking a fair polish. This hard 
Limestone is called on the islands the “ base,rockand is 
supposed to be older than the softer varieties and to lie 
under them, which is certainly not always the case. It 
makes an excellent building Btone, and is quarried in 
various places by the engineers for military works 
(Fig. 8). The softer limestones are moie frequently 
used for ordinary buildings. The stone is cut out of the 
quarry in rectangular blocks by means of a peculiarly 
constructed saw, and the blocks, at first soft, harden 
rapidly, like some of the white limestones of the Paris 
basin, on being exposed to the air. 

Immense masses of fine coral sand surround the shores, 
being washed in by the sea. It is then caught at certain 
exposed points by the prevailing winds, and blown into 
)attd-hilli often forty to fifty feet in height. Sometimes 
these sand-masses form regular sand-gaciers- One of 
tfieao was found at Elbow Bay on the southern shore of 


the main island. The sand has cntuely filled up a valley 
and is steadily progressing inland in a stream some five 
and twenty feet. It ha*;, as will be seen in the wood- 
cut (Fij^. 9), partially overwhelmed a garden, and u 
still Rowing slowly on When the photograph from which 
the woodcut is copied was being taken, the owner of the 
garden was standing with his hands in his pockets, as is 
too much the habit of his race, contemplating the approach 
of the inexorable intruder. He had, as will be seen, made 
some attempt to stay its .progress, by planting a line of 
oleanders and small cedars along tne top of the slope, 
but ibis had beeu in vain. 

The botanists of the expedition paid a good deal of 
attention to the flora of the island, and we may expect a 
lot of new forms among the minute algae found in the 
so-called freshwater ponds or lakes. 

Bermudas was left on the 20th of April, and a section 
was earned out from the islands towards Sandy Hook, 
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and then south and vest of Little George Bank and into 
Halifax on the 9th of May. In this run several soundings 
were taken at depths of from 2,600 to 2,800 fathoms. The 
bottom yielded chiefly grey ooze, and the course of the 
Gulf Stream was crossed. Staying a week at Halifax to 
recruit, the next section was made in almost a straight 
line from Halifax to Bermudas, which was reached on the 
30th of May, nine important stations having been selected 
and examined on the way. A short time was passed at 
Bermudas, and the next section it was determined to 
make was one between lat. 35° and 40° to the Azores. 
Leaving Bermudas on the 12th of June the Chat huger was 
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off Fayal on the 1 st of July, having successfully made obser¬ 
vations at seventeen stations eu route, A small-pox epi¬ 
demic having broken out at Fayal^ it vas not deemed 
prudent to land San Miguel was visited, and the straits 
between it and Santa Maria were explored, and the 
Challenger on the 10th stood for Fauchal, reaching it 
on the 15th, having been now more than a month 
at sea Having made two sections right across the 
Atlantic, all looked to enjoying a few days on land, but 
it was not to be so, for most unluckily a rather severe epi¬ 
demic of small-pox had broken out at Madeira also shortly 
before, and Capt. Nares did not think it prudent to give 
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leave; accordingly on the 18th of July they commenced to 
make a section along the West Coast of Africa. It was the 
rainy season ; each day would bring them nearer to the 
equator, and it was scarcely possible to look forward to 
other than disagreeable times. On the 19th they were 
off Palma Island, one of the Canaries ; then they bore 
down oaS. Antonio, one of the Cape Vcrd islands, and 
were at SL Vincent on the 27th of July. 

The botany of this island, so noted in the old gazetteers 
for its wood, water, wild goats, turtles, and saltpetre, was 
carefully explored. As seen from the sea, the rocks pre¬ 
sented a singular appearance, owing to the presence of a 


thick incrustation at water-mark ot masses of calcareous 
algae, which cither follow the forms of the rocks or occur 
m rounded masses, tbeir delicate tints of white, light 
pink, or cream colour considerably heightening the effect, 
these incrustations are frequently bored by lAthodomus 
candtgerus and other molluscs, and small sponges and 
Polyzoa occupy the cavities between them and the rocks. 

Leaving the Cape Verd Islands, on the 13th of August 
they were off the Biysagos Islands, and found bottom at 
a depth of 2,575 fathoms. Continuing to cruise along 
the coast, on the 14th they r were west of the Loss Islands j 
on the 15th they passed Sierra Leone; on the 19th they 
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were off Cape Mesnrado, atltl in depths of 2,500 fathoms; 
and on the aist they had run as far along the Western 
Coast of Afrida as they intended, being then off Cape 
Palmas, and the Challengers course was shaped for St 
Paul's Rocks These rocks lie about i° north of the 
equator, and in longitude 29" 15' W., being about mid¬ 
way between the South American and African coasts 
Although rising to a height of some 50 to 60 feet above 
the sea-level, yet they are mere rocks, not more than a 
quarter of a mile long The sea deepens quickly in the 
vicinity of the rocks to depths of from 1,500 to 2,200 
fathoms. The wash of the waves is such that even 
sea-weeds cannot retain their positions on the rocks 
Proceeding still in a south-west direction, the little 
group of islands called Fernando Noronha was reached 
on the 1st of September, and some days weie spent 
exploring it, The group consists of a principal island about 
four miles long by three and a half broad, and several 


smaller ones ; it is situated in the Atlantic, in about Lit. 
3° 58' S,, long 32 0 22' W., and about 200 miles from the 
nearest point of the American coasr, The islands appear 
to be of volcanic origin , the peak on the northern side 
of the principal island rises to a height of 1,000 feet; 
it is a mass of bare rock, the summit of which is 
quite inaccessible. The cliffs arc chiefly composed of 
columnar basalt The sca-depth in the neighbourhood 
is from 1,000 to 2,otvo fathoms. Trees abound on the 
higher parts of the island, and wondrous creepers cluster 
together in the branches of the trees. A species of 
Cercus was found by Mr. Mosely on the cliffs Only one 
grass {Ophsmenus colonus) was found on the main island, 
but although shady, moist places occur about 8t Michael's 
Mount, neither on this nor on the main island were any 
ferns, mosses, or hepatic® found, and lichens were very 
scarce. Among the principal cultivated fruits arc bananas 
and melons, the latter being very plentiful, and ot a 
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peculiarly fine flavour. Sugar-cane, cassava, maize, sweet 

I iotatoes, were grown in large quantities. The species of 
and animals on the island arc not numerous, but indi¬ 
viduals of several of them art most abundant; two spe¬ 
cies of lizards are recorded from the islands, one being 
peculiar to the group. 

On the 4th o? September the Challenger was some 90 
miles south of Cape St. Roque, in 2,275 fathoms, with 
globigerina ooze. On the 8tn she w^ off Parahyba, in 
2,050 fathoms, with mud. On the 9th the sounding gave 
a depth of only 500 fathoms off Cape San Agostinho. 
The depth Increased off Macayo (September 11) to 1,715 
fathoms, diminishing off the mouth of the River San 
Frandsco to 1,200 fathoms, and as the coast at this spot 
WAa approached to 700 fathoms. On the 14th the Chal¬ 
lenger mm at Bahia, and stopping there a short time she 
proceeded for a section across the Atlantic front Bahia to 
'the Cape df Good Hope. Owing to unfavourable winds 


and other causes, the little Island of Tunidad, an island 
whose vegetation was then totally unknown, had to be 
assed by, and the ship’s course was directed to the little- 
nown islands of Tristan d’Acunha, and on the 18th of 
October she was anchored on the north side of the large 
island which gives its name to the group. This islaad 
rises in a range of almost perpendicular cliffs of black 
volcanic rock, in appearance somewhat similar to that 
exposed in section on the Grande Curral,in Madeira At 
their base are dlbris slopes, and a narrow strip of low 
shore-land, on a portion of which lies the settlement 
Unfortunately, before much even of these slopes could be 
explored by the landing party, a sudden squall came on , 
the recall was hoisted from the ship, and they had to 
leave after a visit of only six hours Grasses, sedges, 
mosses, and ferns were found growing on the cliffs, and 
hepatic® so abounded as to cover the earth with quite a 
green sheet ; occasional patches of Phyhca arborea were 
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seen. This tree, belonging to the family Rhamnacee, is 
peculiar to these islands and to Amsterdam Island, in 
the South Indian Ocean. Lomarta alpifui , when (bund 
in stony places, bore fertile fronds, while those growing in 
rich vegetable mould were barren. Some of our common 
weeds were finding themselves at home, such as the sow¬ 
thistle, That lovely little cinchonaceous plant, Nerlera 
dtpressa , was very abundant Growing round the island 
was a belt of that gigantic sea-weed, Macrocystis pyrtfera , 
which abounds in the southern temperate zone. Single 
plants often grow to a length of 200 feet, and it is said 
that they sometimes are met with from 700 to 1,000 feet 
in length, forming cable-like masses nearly as thick as a 
man's body. There was no time to explore the high pla¬ 
teau ; but one interesting observation was made, indi¬ 
cating the presence of snow on the hills, tor while the 
temperature of the fresh-water ponds at the sea-level gave 
a result of 54° F , that of the streams running down the 
cliffs was but 50° F 

They had an opportunity of visiting the two other islands 
of this group, Inaccessible Island, about twenty-three miles 
W. by S of Tristan d'Acunha, and Nightingale Island, 
about twelve miles from Inaccessible Island. On this latter 


two Germ as 1 were found, who had succeeded in cultivating 
the ground In the neighbourhood of their dwelling. On 
both islands Phylica arbor^a was found, ‘and the trees 
were covered with fully-deteloped green fruits A tussock 
grass, apparently very close to Dactylis caspttosa , of the 
Falklands, grew in immense, almost impenetrable masses 
on Nighungale Island, amid these countless penguins 
bad established themselves. It was but with the greatest 
difficulty that a passage could be forced through such a 
thicket, the grass being too high to allow of the planning 
of any dcfaite track, and the screaming and biting of the 
penguins was the reverse of agreeable. This island is 
never visited except during the sealing season, and is not 
over one square mile m extent, a veritable speck in the 
ocean. 

The ship's head was now turned for Simon's Bay. Five 
stations between these points were selected for observa¬ 
tion. The depth varied on this line from 2,100 to 2,650 
fathoms, the bottom yielding red mud at the greater, and 
grey mud at the lesser depths. The 281b of October saw 
the Challenger at anchor off Capetown. 

Simon's Bay was left about the 14th of December, six 
| weeks having been spent in recruiting and refitting, Even 
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in the comparatively well-worked-out district of Capetown ^ 
new discoveries were made, of which by far the most im- | 
port ant was Mr. Moseley's discovery of the tracheal system 
in Pertpatus capensis, an account of which has been pub¬ 
lished in a late volume of the Philosophical Ttansactwns . 
This tracheal system, though conspicuous m the fresh con¬ 
dition, becomes scarcely visible when the animal has been 
some time in spirit, and tfac air has been thus removed, 
hence the failure of Grube, Saenger, and others to see it. 
The first soundings during the southern course were taken 
in the region of the Agulhas Current on the 17th and 18th 
of December. These soundings would have been naturally 
logged "greenish sand," but on examination were found 
to consist almost without exception of the casts of for- 
aminifora in one of the complex silicates of alumina, iron 
and potash, probably some form of glauconite ; this kind of 
bottom had been met with once or twice, but is evidently 
qu’te exceptional. Going still south, Marion Island was 
vis.ted for a few hours and a considerable collection of 
pUnts, including nine flowering species, was made. Dredg¬ 
ing near the island give a large number of species, many 
representing northern types, but with a mixture of southern 
forms. On the 30th of December, being then between 


Prince Edward’s UUnd and the Grozas, the dredge was 
let down to a depth of 1,600 fathoms, and a vast number 
of species belonging to the well-known genera Euplectella, 
Hyalonema , Umbellulana l Fourtalesm , as well as two new 
genera of stalked crinoids, several quite new spatangoidi, 
and several remarkable Crustacea were taken. 

,1874 

The new year opened with a storm, and they could not 
land on Possession Island, on account of the wealhfer; 
though a dredging In 210 and another in §£q fathoms 
about eighteen miles to S.W- of the island state made 
with satisfactory results. On the 7th of January KergUelen 
Island waj reached, and the Challenger remained there 
till the 1st of February. During that time Dr, v. Willemog*- 
Suhm was chiefly occupied in working out the land fauna, 
Mr. Moseley collected the plants, Mr. Buchanan attended to 
the geological features, while Prof. Wyville Thomson and 
Mr. Murray dredged in the shallow waters round the istajuli 
with the steam-pinnace. Many observations were made, 
some on the development of the Echinoderms, and great 
| collections were stored away. On one occasion the trawl 
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net came dp nearly filled with some laege cup sponges, pro¬ 
bably belonging to the sane species as was dredged up by 
Sir James Clarke Ross many years ago near the Ice-barrier. 
On the 2nd of February thcyVere 14.0 miles south of Ker¬ 
guelen, and on the 6th they reached Corinthian Bay in Yong 
Island, and had made all arrangements for examining it, 
when a sudden change of weather obliged theqi to put to 
sea, though one or two of the party had succeeded in spend¬ 
ing an hour or two on shore The most southerly station 
made was on the 14th of February in lat. 65° 42' S , Long 
79* 49' E, when the trawl brought up from a depth ol 1,675 
fathoms a considerable number of animals Dredging so 
near the Antarctic circle was, however, not only a severe 
but a somewhat critical operation, the temperature of the 
work-rooms for days averaged seven or eight degrees below 
freezing point, the ship was surrounded by icebergs, and 
snow-storms from the south-east were constantly blowing 
against her. 

On the 23rd of February the wind had risen to a whole 


j gale, the thermometer fell to 21° F , the snow drove in a dry 
I blinding cloud of exquisite star-like crystal^ whirh burnrd 
the skin as if they had been red hot, and none were sorry 
to turn northwards This was a period of sore anxiety to 
i all in charge; still observations on temperature were 
carried on, Lhe specific gravity of the water was taken 
daily by Mr Buchanan, and some interesting observations 
were also made on sea-water ice. The soundings and 
dredgings, while they were among the ice in 1,675 to r,975 
| fathoms, gave evidence of a very distinct deposit of yel¬ 
lowish clay, with pebbles and small stones, and a qon- 
j siderable admixture of Diatoms, Radiolanans, &c., the 
' former doubtless being a deposit from the melting lce- 
| bergs. Soundings were made on the 26th of February, 
and 3rd and 7th of March iu 1,800 fathoms, when some 
very remarkable large-sized star-fishes were met with 
On the 13th of March, at a depth of 2,600 fathoms, wnh 
a bottom temperature of o° 2 C Holnthurue were abun¬ 
dant, as well as many other animal forms 
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Melbourne was reached on the 17th of March, and some 
weeks were pleasantly spent, which were all the more re¬ 
freshing after the hardships of the tour to the Antarctic 
circle. Next Sydney was visited, and here everything was 
done by the inhabitants to welcome the members of the Ex¬ 
pedition that could be done, and there is no doubt that the 
memory of their visits to our Australian Possessions will 
linger among the pleasant ones that they will indulge in 
for years. A very careful survey of that portion ot the 
Pacific Ocean that intervenes between the coasts of 
Australia and New Zealand was required for electric tele¬ 
graph purposes, and the soundings made by the Chal- 
len^tr gave every reason to expect that it would not be 
long ere New Zealand would be in telegraphic connection 
with Europe—as indeed it now is. Until the end of June 
the Ckailtnger was engaged on this work, but on the 6th 
Of July, 1874, ike set out onee more on an oceap cruise 
Leaving Wellington on the 7th she proceeded under 
■ail along the east coast ot New Zealand On the 
loth they were about forty miles to the east of East 
Cape, and continuing their course towards the Kermadec 
1 Hands, op the 14th ihe^ were off Raoul Island. The 


Fig 11 — Kadiolanan 

specimens brought up from a depth of 600 fathoms were 
just such as one would have expected to find in a similar 
depth off the coast of Portugal, On the evening of the 19th 
they arrived at Tongatabu, one of the Friendly Islands. 
Two days were spent in visiting different parts of the island, 
and a few hauls of the dredge were made in shallow 
water off the coast They next made a straight course for 
Maluku Island, the most southerly of the Fijis, where, 
on Lhe 24th, a party of surveyors and naturalists landed ; 
some others explored the sea along the coast, trawling 
in some 1 to 30a fathoms, and procuring, among other 
fine things,-ft specimen of the Pearly Nautilus {Nautilus 
pompihus ), which was kept alive in a tub of salt water 
lor some time so as to watch its movements. Kandavu 
was reached on the 25th, Levuka was visited on the 28th, 
and the ship returned to Kandavu an the 3rd of August, 
to remain for a week. The natural history of the coral 
reefs surrounding the Fijis was examined by ihe civilian 
staff, who received every assistance possible from Mr. 
Layard, H.M. Consul. Between New Zealand and the 
Fiji group only two soundings had been taken to a greater 
depth than 1,000 fathoms, one off Cape Turnmgain, New 
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Zealand, gave a bottom of grey ooze at i,roo fathoms, 
and the other, midway between the Kermadecs and 
Friendly Islands, gave red clay at a bottom of 2,900 
fathoms ; the other dredgings and soundings were in 
depths of from 3 to 600 fathoms, and many of the 
former yielded an abundance of animal life. 

On the 10th of August the Challenger left for Api, one 
of the least known of the New Hebrides, ?nd on the 
18ih anchored off the island. Capt. Nares had given a 
passage from Fiji to eleven men of Api, and two or three 
of the officers, with an armed party of marines, took the 
returned labourers on shore. The natives appeared 
* somewhat mistrustful, and were armed with clubs, speirs, 
and bows with sheaves of poisoned arrows ; so that it 
was not thought prudent to go into the forest. The 
natives were almost entirely halted, and were of rather a 
savage and forbidding aspect. From Api the Challenger's 
course was to the north-westward, towards Raine Island, 
which is in a bieach of the great barrier reef not far 
from the entrance to Torres Straus. A sounding on the 
19th, mlat i6 u 47' S, long 165° 20' H, at a depth of 
2,650 fathoms, with a bottom of red clay, gave a bottom 
temperature of i°7 C (35 1 ') A serial temperature 
sounding was taken to the depth of 1,500 fathoms, and it 
was found that the minimum temperature (i u 7 C) was 
reached at a depth of 1,300, and that consequently a 
stratum of water at that unuorm temperature extended 
from that depth to the bottom. 

Serial temperatures were taken on the 21st, 24th, 25th, 
27th, and 2&ih of August, in 2,325, 2,450, 2,440, 2,275, and 
1,700 fathoms respectively, and in each case the mini¬ 
mum temperature of i a, 7 C. extended in a uniform layer, 
averaging 7,000 feet in thickness, from the depth of 1,300 
fathoms to the bottom. The aiea over which this tern 
perature existed has been called the 11 Melanesian Sea," 
and it is evident that there is no free communication 
between it and the outer ocean to a greater depth than 
1,300 fathoms, the enurding barrier being complete up 
to that point. The animals procured in Lhis sea were few 
in number, but sufficient to snow that the existence of a 
fauna is not impossible in the still bottom-water of such 
an inclosed area, though, as in the Mediterranean, such 
conditions do nor appear to favour life 

On the 31st Raine's Island was visited, and found to be 
just as described by Jukes , a collection of the birds breed¬ 
ing there was made, and the next day, the 1st of September, 
the ship was at Cape York Proceeding thence acioss the 
Arafura Sea to the Aril Islands ; Dobbo, a town on the 
Island cf Wamma, was reached on the 16th After a 
few days spent in shooting some birds of Paradise cird 
getting an idea of the natural history of the place, they 
proceeded to Kd Doulan, the principal village in the Kd 
group, thence to the IsUndof bands, where they remained 
a few days, and thence to Avnboina, which was reached 
on the 4th of Oclober. In some of the dredgings be¬ 
tween kd and Amboina a wonderful assemblage of forms 
were, met with, not only new Pentacnnoid forms, but 
nunyijiew vitreous sponges—Echinodcrms, Crustacea, 
SLC. From Amboina they went to Temate, and thence 
across the Molucca Passage into the Celebes Sea, by the 
passage between Bejarcn Island and the north-east 
point of Celebes. Crossing the Celebes Sea, Zamboanga 
was retched on the 23rd; and the Sulu Sea on the 
26th. Capt. Chunmo'a observations on this basin-sea 
were confirmed. Ilo-Ilo was visited on the 28th, and 
proceeding by the eastern passage round Mindoro, Manila 
was made on the 4th of November, and after a short 
stay at the Philippines, Hong-Kong was made head-quar¬ 
ters for a time. During the Challengers stay here Cape. 
Nares received a telegram offering him the command of 
the Arctic Expedition. This was a great blow to all of 
the party. Though sorry to part with one who had 50 
far brought the expedition successfully on its way, the 
importance was fully rt cognised of having a man of his 


character and experience m command of the North Pole 
Expedition. Cspt.T'homson, who was already on the 
China Station in command of the Modeste l took Capt* 
N area's place. 

1875 

Hong-Kong was left on the 61 h onanuary,with the inten¬ 
tion of sailing to the region of the Ecpiator, then making a 
senes of stations parallel ipit, for a distance of some 2 000 
miles, and eventually going north to Japan. Proceed¬ 
ing to the middle of the China Sea f a series of tempera¬ 
ture soundings were taken, the temperature at the bottom 
of 1,200 fathoms being 36° F. This is accounted for by 
Chimmo's statement that the China Sea is cut off, by a 
barrier rising 10 a height of 800 to 900 fathoms below the 
surface of the water, from communication with the waters 
of the Antarctic Ocean. Passing along the west com of 
Luzon, the Challenger entered the Panay Sea, where further 
observations were made ; visiting Zebu, the first known 
locality for the 1 ' Venus Flower-basket,” where some fine spe¬ 
cimens of this sponge were obtained in the dredge. Next 
the ship made for the litile lshind of Cainaguin—between 
Mindanao and Bohol—to inspect the active volcano there on 
This volcano was ushered inio existence on the 1st of May, 
1871, and piC'.enied at Lhe lime of the Challenger's visit ihe 
appearance of an irregular cone of 1,950 ftet in height , 
lis base was gradually extending, and had covered the 
town of Catarman From Cainaguin the Challenger went 
along the west coast ot Mindanao to Zamboanga, which was 
(for the second time) reached in the last week of January 
(29th) A Utile party of sportsmen were sent off to camp 
out in the forest within riding distance of Lhe ship ; visits 
were paid to them from time to nme, and they thoroughly 
enjoyed iheir brief sojourn in the heart of a most exquisite 
111 tie bit of tropical scenery, and surrounded by multitudes 
of monkeys, galeopithcci, and many more of the strange 
denizens of such woods. Thus was a pleasant week spent, 
and with some regret* Zamboanga was left on the 8ih of 
February The following day was spent in the strait 

a en Mindanao and BasiUn. The view of boLh islands 
jhe strait was extremely beautiful from the luxuriance 
fvegetat.on which tilled up the gullies and mantled 
ivery basalt ridge and peak up to their very summits. 
On the 9th the party were off Cape Sarangan and in view of 
Halut, the finest of the Sarangani Islands, with a fine 
volcanic cone thickly wooded 10 the top On the loth 
they had a very successful haul of Lhc dredge off the 
Island of Tulur, in 500 fathoms, getting many specimens 
of three or /our species of Pentacnnus, with stems two or 
three feet high About this time the wind felt very light 
and uncertain, and a strong current was setting them 
down towards the coast of New Guinea. The coal supply 
was running short, and was requirtd for dredging and 
sounding up to Japan, ihe nearest place for a fresh 
supply; so Capt. Thomson determined to make for Hum¬ 
boldt Bay On the 2ibt of February, still drifting south¬ 
wards, they were opposite the delta of the great river 
Ambcrnuh, which rises m the Charles-Louis Mountains, 
a splendid range 111 the interior of New Guinea, upwards of 
16,000 feet high, and falls into the sea at Cape D'Urville, lq 
the east uf the entrance of Gcelvink Day, Night was falling 
on the 23rd as the Challenger cast anchor just within the 
headlands of Point Cailld and Pomt Bonpland* Next 
morning, shortly aftti daybreak, lhe ship was surrounded 
by about eighty canoes, each from 15 Jeet 10 20 feet long, 
and with crews of from four to six men each, There 
were no women or children among them. 1 The men were 
unusually good-looking for Melanesians, and wonderfully 
picturesque ; they seemed on an average about 5 ft. 4 in. 
in height, features tolerably good, nose rather thick and 
fiat, eyes dark and good, expression agreeable, mouth 
large, and lips rather lull ; betel and chinam chewing had 
destroyed their teeth and dyed their gums crimson,and 
their ear lobes weie greatly lengthened by earrings, Theif 
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of the small flying lizard. Mr G. A. Carter's " Group of 
Red-dtir" (1405) ia not threat success, but it will pro¬ 
bably look better when executed in silver. There is much 
merit in Mr. W. Prehn's 11 PaJ#r bears " (1455), in which 
the artist has coloured the snouts and slightly washed rhe 
limb ref the animals with yellow to relieve the deadness 
of such a mass of white ; an excusable innovation in the 
present instance. And last in order we corite to Lwo 
admirable models of “A Wild Boar" (1501), and '* A 
Bear 1 ' (150?), by Mr, Joseph Wfllf, whose reputation as a 
delineator of animal life with the brush is unrivalled, but 
who has never till now turned his attention to modelling 
The attitude of the boar is excellent his face is devoid 
of any expression, although he has evidently pai taken of 
some vegetables whose remains lie at his feet, but withal 
theie is no sign of enjoyment or satisfaction It is other¬ 
wise with the bear, who has been devouring honey-comb, 
and who ii now licking his chops with an expression 
worthy uf a gourmand, showing that the. good things of 
this life are by no means wasted upon a gentleman of his 
appreciation. And with this we close our notice or 
animal life at the Academy, congratulating artists in 
general upop the increasing tendency to paint their sub¬ 
jects from nature instead of evolving them out of tlieir 
own inner consciousness. ' Two Naturalists 
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7 HE ETHNOLOGY OF THE PAPUANS OF 
MAC LAY COAST , NEW GUINEA 

I N December 1873, when at Batavia, I received from 
the Russian traveller, Von Mikluclio-Maclay, reprints 
of two articles upon the East. Coast of New Guinea and 
its inhabitants, of which 1 made a short abstract for 
NATURE (Feb. 26, 1874), during my voyage from Jara 10 
Atchin. The following is the substance of one of two sup¬ 
plementary papers on the same subjecL, 1 which have been 
lately sent to me, by Dr. Mdelay, from Johore, on the 
Malay pcmhsula , which, it would be imagined, should be 
all the more interesting, as much which is, 10 sav^jthe 
hast, doubtful, has lately been published about'! 
Guinea and its natural productiuns 

Tbe former papers dealt with the individual chara 
of the Papuans, while in the present article the food, 
weapons, dress, dwellings, and daily hie ot this people 
will be treated of. 

The Food of the Papuan .—That of the inhabitants of 
Maclay Coast is principally of a non-animal nature, con¬ 
sisting of fruits and vegetables, of which a list is sub¬ 
joined in the order of their domestic importance 

The Cocoa-nut (niunki), This plays a most important 
part in the economy, as it is obtainable all the year round. 
The trees arc seldom to be nut with in the mountain 
villages,but are numerous on the shores of the neighbour¬ 
ing islands, though here they are confined to plantations 
around the houses A favourite dish which never fails 
at feasts is munkt /a, a kind of porridge made of the 
grated kerntl of the nut steeped in the so called “milk," 
Curiously enough, the preparation of cocoa-nut oil is 
unknown. 

The Dioscorea (ajan) is much cultivated in the planta¬ 
tions, and is in conduion for Jood from August till 
January. It is boiled in water, or when this is difficult of 
carriage, roasted in ashes It forms the principal article 
of diet during the above-named months. 

The Colleens a (bau) is tbe mam article of food from 
March to Augusr. Like the ajan , it is either boiled or 
baked. Pounded bp with grated roasted cocoa-nut, it is 
itiAdointo a, kind of cake, which is in great request at 
"leasts. The leaves of the plant are also eaten. 

The fruit of the Convolvulus (degarqof ), of which there 
an two varieties, one red, the oilier white, is principally 
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m season m September and October, and is either stewed 
or baked. 

Although no less than eight or nine varieties of Banana 
(mo^a) were met wuh by Miklucho-Maclay, owing to its 
limited cultivation, the fruit is a comparative rarity. The 
lower part of the stem and the roots of the young plants 
are also eaten 

On account of the rare occurrence of the Palm afford¬ 
ing it, sago (buam) is rather a dainty, seen only at feasts, 
than an article ot daily diet 

'lhe Sugar-cane ( den), which attains A magnificent 
growth in New Guinea—the edible portion being not in¬ 
frequently fourteen feet high—is chewed with the greatest 
zest by men, women, and children, from October to 
February. 

The Bread-fruit (boh), though not particularly sought 
after, is collected and eaten stewed or roasted. 

*1 he Orlan is the fruit of a tree which Dr Maclay had no 
opportunity of seeing This fruit is hung in great baskets 
upon the trees in the foiests From the pulp and the 
kernel of Ihe crushed seed there is derived by fermen¬ 
tation an acid unpleasantly smelling sauce, which is con¬ 
sidered a great delicacy. 

The Cananum commune (hensfar) is collected in May, 
June, and July, dried, and its seed stored 

The fruu ol the Pnmiinu j (Screw Pine) and Mangifera 
(mango) also occurs, but very sparingly, on Maclay Coist. 

Animal food is of but rare occurrence The following 
animals are, however, the most usual sources of food — 

The Pig—This, a descendant from the wild New 
Guinea species, is bred in the villages. When young it 
is 5tiiptd, but with age it becomes black. The ears arc 
erect, the inout sharp, and the legs long. Pigs are only 
killed on festal occasions, and then one^ suffices lor two 
or three villages. 

Dog* are kept by the Papuans principally for the sake 
of their flesh, which, though of fairly good flavour, is, 
nevertheless, somewhat dry 

The flesh of the Cuscus 1 (mad) is considered a greH 
dainty, although it has a strong smell 

Fowls, although ihey occur in ihe villages, are but sel¬ 
dom eaten ; and, as they exist in a semi-wild state, their 
eggs are not often to be obtained. During a stay of fif¬ 
teen months Dr Maclay only saw two eggs in the various 
villages which he visited 

From the large lizards (Monitors) a white and tender 
meat is obtainable. 

All insects without exception, especially large beetles, 
are eaten, either raw or cooked, by the Papuans 

As regards fibhes, the larger are caught in nets, while 
the smaller are killed by harpoon at night time 

Various molluscs and other shell fish are collected on 
the coral reefs at low water by the women and children 
of the villages. 

As the existence of salt is unknown here, the Papuans 
cook their food with a little sea-water—generally one- 
third to two-thirds fresh wattr—and the inhabitants of the 
hills never omit 10 take away with them a bamboo tilled 
with sca-watcr when they visit the coast. The Papuans 
haA c, nevertheless, a substitute for sail, for they collect 
the tree-tmnki which, after soaking for a while in the sea, 
are cast up at high tidej, dry and burn them, anti thus 
procure therefrom a saltish tasting ash 

The maaufaciuie of intoxicating drinks is, moreover, 
not unknown among the Papuans. They take the stem, 
leaves, and especially the root, of a certain shrub called 
* keu M (Piper methutuumf) this they chew, and the 
resulting mass, jvben sufficiently masticated, is spat out 
wuh as much spittle as possible into a cocoa-nut shell. 
A little water is added to this, and, after the dirty green¬ 
looking brew has been filtered through some grass, the 
filtrate, which is very bitter and aromatic, is drunk off. 
This liquor does not taste particularly good, as is proved by 

1 A eimII marsupial ci nfineJ lei New (uiinu. 
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the grimaces of the natives as they drink ; very little, too, smooth and shaqi by long polishing. Hatchets have 
goes a long way, for a small wine-glassful suffice*, in half been seen by Maclay in the Archipelago of Content- 
an hour, to make a man unsteady upon his legs. Old mentwhich were made out,of a thick clam (Tridacnh) 
people only are allowed to indulge, for it is strictly for- shell, instead of from stoned A portion of the stem of a 
bidden by custom to women and children. The Papuan tree, which has a branch passing off at an angle, some- 
k*u appears to be identical with the kawa of the Poly- what like the numeral 7, is hewn off, and upon the branch, 
nesians, only these latrer add more water. which has been cut off short and shaven flat at the top. 

The cuisine is in every way more elaborate than among the stone is laid horizontally and bound fast with lianas 
the Polynesian aborigines, both as regards variety of or venous kinds of tree-barks. Such an implement can 
dishes and the use of earthenware Though food is only be used to advantage by one accustomed to handle 
mostly prepared with sea water, the Papuans, neverthe- it, otherwise, either the stone is broken or nothing results, 
less, know how 10 roast flesh or fish, or bake it, enveloped The aborigines, however, can with their axe, having a 
in leaves, in the ashes As on account of the climate cutting edge of only two inches in breadth, fell a tree 
cooked food will not keep long, ihe Papuans cither roast trunk of twenty inches m diameter, or carve with the 
teg in the case of the ColUicasia and Dioscorea) on the same really fine figures upon a spear. Every village pos- 
monow the remn.int of that which is stewed to-day, or sesses a large axe or two having a cutting edge about 
vice vrrsd as is the case with fish, which is fried imme- three inches broad, and which is wielded with both arm* t 
dintely after it is caught, and stewed with vegetables while the ordinary axe of two inches edge is employed 
on the following day. Py this means the millions of with the right arm only The stone of the hatchets, a 
mildew spores and myrelia which m a few hours invade kind of agate, is confined _to the mountain people, and is 
and pervade all food, whether roast or boiled, are arrested 
in development, and so rendered harmless The men 
help the women in the preparation of food , in fact, on 
festal occasions and on the entertainment of an honoured 
guest, this is done entirely by the men alone On ordinary 
occasions the husband cooks for himself alone, and the 
wife for herself and the children apart The two sexes 
never eat at the same health, or out of the same dish. 

The domestic utensils consist of earthenware pots of 
various sizes, and of wooden dishes. They are of the 
following varieties — 

Pots (wab),— These are usually of the same shape ; 
being almost round, and Lending somewhat to a point at 
the bottom. They are made in a few coast villages and named pattern the bones of the cassowary and (but rarely) 
in the neighbouring islands, and, though geneially pre- those of man are used, while those of pigs and of 
pared with great care, show but few ornamentations— dogs are employed for the latter form. The “ dongans ” 
these consisting either of straight lines, rows of dots, or are used for cutting either raw or cooked fruit, and are 
small curves, evidently impressions of the nails Ihe generally carried on the arm, being supported by the arm- 
mountain people do not understand this nianuPicture, j ring. 

and so must obtain their pots'either by present or by A.knife is made from the bamboo by removing the 
barter taMA woidy fibres at the edge of a fragment, so that only 

The wooden utensils (tabtr) consist oflarge round or oval ffljwharp siliceous outer part is retained With this, 
plates and bowls, and seem very cleverly made, considering melt and fruit and vegetables are cut up, while the dongan 
that the only tools used in their construction are either of is never used for cutting, but only for splitting and 
stone or of bone Tht) are finally smooth polished with piercing, 
fragments of shells, and a black dye is Lhen rubbed in The weapons comprise— 

The 11 tabir" forms, with the weapons, the most important I The chadga , a spear used for throwing, about 

possessions and articles of barter for the Papuans. 6 ft. 8 in in length, and made of a hard, heavy wood. It 

The shells of the cocoa-nut (gamba) are used as plates is ihe most dangerous and most universally used of the 
by the lower members of a family, as it is only for the Papuan weapons. 

father of the family or for a guest that food is served in 2. There is also a longer, but lighter, spear, the serwaru, 
the large wooden bowU tipped with a sharpened piece of bamboo, which,'after a 

A kind of fork (barren) is used at meals, consisting of victim has been stiuck, breaks off from the shaft and 
a pointed stick Thiee of these are sometimes tied remains in the wound. 

together, and are then generally carried in the hair, as 3 The aral is a bo* F about two yards long, the string 
they also serve ihe purpose of head-scratchcrs. of which is made from bamboo. 

The kat is a kind of spoon made from a cocoa-nut or 4. The arrows, aral-ge , are about one yard long, of 
mollusc shell ; while the sthihupa is made from a flat which the tip is as much as a third or a quarter of the 
splinter of kangaroo or pig’s bone, and can be used either shaft in length, and is sometimes provided with barbs, 
as a knife or shallow spoon. 5. A most dangerous kind of arro v,paiom by name, ii 

A very important implement—the jarur—u made of the same size as the preceding, but resembles the 
merely from a smooth shell, in which teeth are cut with a serwaru in having a broad bamboo tip. For catching 
stone. This is used to grate the albumen of the cocoa- fish there is yet another variety of arrow, the sawn, pro- 
nut, which is usually only eaten in this form vided with four or five points. When fishing by corch- 

The implements and arms are as follow 1 — 11 If we look light, the Papuans use the jur , a harpoon with numerous 
at,” says Maclay, “ their buildings, Lheir pirogues (canoes), tips of hardened wood, and furnished, m order that it may 
their utensils, and their weapons, and lhen cast our eyes not sink, with a bamboo shaft, 

upon the stone axe and some fragments of pebbles and The inhabitants of the neighbouring islands ^Btli-Bili, 
shells, we must perforce be struck with astonishment , if Jam-Bomba, Griper, Tiara , dcc.^posieu in addition 
only at the great patience and skill displayed by these large shields, about a yard in diameter, made out of a 
savages . 11 Ihe axe, which, though their chief implement, hard wood, and ornamented with carvings. Miklucho 
is j no one will deny, a tool simple enough, consists of a Mac l ay’s coast neighbours had nothing of the kind. In 
hard, grey, green, or white stone, which has become some of the villages he saw long flat sticks, about a yard 


not Tound in superfluity Each adult 15 in possession or 
only one good axe, the large ones being kept by their 
owners as things of the utmost value and rarity. 

Fragments of flints and of shells are used to put the 
finishing touche* to work done in the rough with the 
■tone axe, the shells being preferred to the flints, as being 
not so brittle. All sorts of devices can be carved upon 
bamboo with shell fragments. The great combs of the 
Papuans and the bamboo boxes in which the lime for 
betel-chewing is kept, as well as their arrows, furnish 
instances of this art 

The dongan is a pointed or flatly split bone, having the 
shape either of a dagger or of a chisel. For the first- 
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and a half in Length, 'which must be wielded, much like 
the large ancient swords, with two hands. 1 

Sling-stones are also In use In time of war. The prin¬ 
cipal weapon of warfare, howeVer, is the above-mentioned 
chadga, which is dangerous up to a range of from thirty-five 
to forty paces. The arrows can scarcely be considered dan¬ 
gerous above fifty paces range, because they are too light. 
In war time, and in hog-hunting, the tips of the spears 
and arrows are rubbed with a red earth, but the Papuans 
in this neighbourhood do not poison their arrows. 

Regarding the dreis and ornaments of the Papuans 
the sole article of clothing of the men is the mat, a kind 
of cloth prepared from the bark of trees, having a length 
of more than three yards and a breadth of about a quar¬ 
ter of a yard. This article of dress is manufactured in a 
way similar to that of the tapas of the Polynesians ; the 
outer layer of bark is detached, and then beaten with a 
piece of wood upon a stone until it becomes soft and 
supple, after which it is dyed with a red earth. It is 
worn thus : one end having been held fast on the belly, 
at the navel, the doth is passed between the legs, and 
Lhen earned several times round the waist, the end being 
finally tied with the first end in a knot at the back, As 
much traction is exercised upon the part which is pushed 
between the legs, the anterior end comes to hang down m 
front. The corresponding dress of the females, also 
called mal, consists of fringes about half a yard long, 
fastened to a girdle, which hangs down in thick clus¬ 
ters as far as the knees, and does not embarrass the 
movements of the body. This garment is generally dyed 
in black and red horizontal stripes In some villages the 
mal of the girls up to the time of marriage consists of a 
girdle, to which two bunches of dyed bast are attached, 
one hanging down in front, the oiher over the middle ol 
the buttocks ; and when they sit down they carefully 
pull the hinder and longer bunch between the legs, These 
young ladies also carry on either side of their buttocks orna¬ 
ments of shells and colouicd fruit-stones. Besides the mal , 
the Papuana possess long and broad pieces ol cloth, simi¬ 
larly pi spared, which they wear over the shoulders lnjfre 
night and early morning, as a protection against cojj Ws , 

The ever-constant companions of the Papuan ari^jpJs 
jambi and his gum The former is a small bag carried 
round the neck, containing tobacco and various small 
articles ; while in the latter, which is larger, and is slung 
over the left shoulder, he carries a box of quicklime for 
bctel-chewing, his jarur, sihiliupa , and kai, shells, and 
bamboo boxes containing red and black dyes, and other 
necessaries. These bags are woven out nt variously 
coloured threads, and ornamented wuh shells. 

The mui carry on the upper arm, above the biceps, 
bracelets called r agtu } artfully woven out of bark or grass, 
and ornamented with shells Siuck in such a ring the 
dongan is carried. Similar rings, or “ bangles ,J — samba- 
sagiu —are worn above the calves A highly prized orna¬ 
ment, worn hanging from the neck over the breast, is the 
buVra, wild boat's tusk. 

The men also wear broad earrings of turtle-shell or of 
wood, or in default of these, pieces of bamboo, longish 
atones, or flowers. The women have two kinds of ear¬ 
rings. From either ear-lobe hangs one or several rings ; 
or from the upper edge of one ear there passes a cord 
across the forehead to the corresponding part of the other 
1 ear. while from either extremity of the cord a bundle of 
white dogs' teeth hangs down on the side of the neck 
The women also have two bags— nangeh-gun —which are 
much larger than thpse of the men, and are earned on the 
back. slung by a band round the forehead. In one of these 
fruit is brought daily from the plantations into the Villages, 
while iti the other the newborn children, or else young pet 
pigs or puppies, are carried, J. C. Galton 


(To bo continued*) 

, T p4£hl sot bt used, like nimil&r weapon* employed by cental n tab 
D a* "taut of Africa/’ for parrxLng blowi l-J C G. 


THE MUSEUM OF COMPARATIVE ZOOLOGY. 
CAMBRIDGE, US.A 1 


T HE Report of the Museum of ’Comparative Zoology 
for the past year, which has just reached this 
country, is of gre.it interest, as it gives us an account of Lhe 
way in which the supporters of this noble Institution have 
endeavoured to meet the blow it suffered by the premature 
death of its founder. The Pemkcse School of Natural 
History succumbed, we know, after a faint struggle, but it 
docs not at all appear that the Museum of Comparative 
Zoology is likely to follow its example. A fund ot 260,600 
dollars has been raised by public subscription, as a 
memorial to Agassiz, which is to be devoted to the com¬ 
pletion and endowment of the Museum, and the State of 
Massachusetts has granted a further sum of 50,000 
dollars to the like object As more than the amount, 
stated to be necessary for the purpose has thus been 
received we trust there can be no doubt Lliat the desired 
object will be attained, and the building finished and its 
suit endowed according to the plans formed by the late 
Professor Agassi/ 

The gencial work of the assistants in the Museum of 
Comparative Zoology dm mg the past year, has we are told, 
“ as usual consisted mainly in preparing materials for exhibi¬ 
tion, and packing the duplicate collections for exchange ” 
The late Professor Agassiz accumulated, as is well known, 
enormous masses of specimens of every class in alcohol. 
But the present Report says .— 

" The great difficulty of preserving alcoholic collections, 
the unpleasant nature, and enormous expense of the work 
make it imperative, not only for storage, but still more 
for exhibition purposes, that they should be restricted to 
a minimum, and limited, as far as possible, to those 
classes where no other mode of preservation is practicable 
The constantly increasing facilities nf travel, the compara¬ 
tive economy with which fresh specimens can be studied, 
the superiority of such work (with proper appliances) to 
that of the Museum, the daily met easing number of 
workers who arc able, on the sea shore or in the field, to 
produce results unattainable by Museum study alone, 
show that the tunc has come when large collections must 
naturally be supplemented by zoological stations These 
when once established at properly selected localities, will 
enable Museums to dispense with much that i*> now 
exceedingly costly r lhey will become, for certain depart¬ 
ments at least, chiefly depositories where the record of 
work done at the stations—the archives of natural science, 
so to speak—will be picseivcd ; so that, while their use¬ 
fulness for the general instruction ol the public and of our 
higher institutions will noL be diminished, they must 
hereafter be useful to the original investigator in a some¬ 
what more limited field " 

There can be no doubt of the sagacity of these remarks. 
They should be well considered hy the supporters of the 
Aquariums now springing up in every direction, which 
might easily be so arranged as to be useful also as Zoolo¬ 
gical Stations like that at Naples 

The mosL important addition made to the collection at 
Cambridge in 1875, appears to have been that formed by 
Mr Alexander Agassiz during his expedition to Peru and 
Bolivia This, we are told contains a f< fair representa¬ 
tion of the launa of the high plateau in which Lake 
Titicaca 1* situated. 11 A preliminary account of the 
materials collected is now being published in the "Museum 
Bulletin. 11 The fishes and reptiles will be described by 
Mr German, the fosuls by Prof. O. A. Derby, the Crus¬ 
tacea by Mr Faxon, the birds and mammals by Mr. 
Allen, and Mr. Agassiz hopes, himself, to be able to give a 
short account of the physical geography and geology of the 
district. 


* Annual Report of thn Trustees or the Muwum of Comparative Zoology 
at Harvard College, in Cambridge together with the Report of the Cuiacor 
to the Coinmittee of the Museum, for 1B75 Boston, iBTG. 
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Thanks to the geneiosity of the Pacific Mail Steamship 
Company in passing the baggage free, Mr Agassiz and 
his companion took to Peru a large outfit in the way of 
ropes* dredges, sounding-leads, thermometers for deep¬ 
water temperatures, and all Lhe necessary materials for 
preserving large collections 

Though they were greatly disappointed in the \ariety of 
animal life found in the lake of Titicaca and the surround¬ 
ing shore, they took sonic very interesting deep-water 
temperatures (to a depth of 154 fathoms), and completed a 
preliminary hydrographic sketch of the Lake, which has 
furnished valuable lesults, and done much to explain the 
poverty of its animal life. 

The success of the Memorial-fund, of which we have 
spoken above, will, it is anticipated, enable the principal 
ideas of the late Professor Agassi? to be accomplished, so 
soon a,s the necessary additions to the buildings are 
completed. 

“The foundation will then be laid of an institution in 
which the claims of college-students, of teachers, of special 
students, of advanced workers, and of original investigators 
will be considered, as far as the means and space of the 
establishment will allow The public will find in the ex¬ 
hibition-rooms all that is likely to be of interest from the 1 
stores ol the institution, labelled and arranged so as to be 
not only instructive, but suggesLive 

“Of course time alone will enable us to fill out and 
complete this pi.in We shall be compelled at first to 
make a very unequal exhibition, buL as Lhe blanks bcLome 
appnrent they will be filled 

l< From our stores necessary materials for the constantly 
increasing number of students aie to lie supplied, and one 
of the chief duties of the l uralur must always be to meet 
the reasonable demands of those chaigccl with the msliuc- 
tion, by supplying them with ample maternls suited Lo the 
wants of the dilferent classes engaged in study at the 
Museum The special students will have at their com¬ 
mand, under piopcr regulations, in the siorc and work¬ 
rooms, of Lhe assistants, llie materials of the department 
in which they are inteiested. 

11 lo the original investigator the resources of lhe 
Museum will always be available, under generous restric¬ 
tions, with facilities for the publication of investigations 
made wiLh Museum materials, as far as the means of the 
institution will allow On the completion of the additions 
proposed at present, the Museum will thus consist of 
several departments of natural history, formerly separated 
in the Univeisiiy, and now all more or less intimately 
connected ” 

In concluding our notice of (his report, we shall, we are 
sure, to be heartily joined by every European naturalist in 
wishing Lhat these excellent plans of the Director of the 
Museum of Comparative Zoology may be speedily and 
efficiently earned out. 

THE GREENWICH TIME SIGNAL SYSTEM' 
II 

have now to speak of the use made of the lime 
v v signals beyond the Observatory walls, and will first 
refer to the hourly currents passing to the Post Office. The 
original time-distributiog apparatus was comparatively 
simple ; afterwards Mr. C. F Varley devised the chrono¬ 
pher, an elaborate system of switches and relays provided 
with an accurate clock for opening and closing the 
switches at the proper times, and forming together a 
complete automatic system; but on the transfer of the 
central telegraph station from Telegraph Street to the new 
building in St Martin’s-lc-Grand, it was found necessary 
to add a second and much larger chronopher, shown in the 
accompanying drawing. It is to this apparatus that the 
Gwabwich wire is led, and by which the single Greenwich 

1 Continued from p 59. 


current is simultaneously retransmitted on many different 
lines. These lines may be considered as divided into 
four groups .—1, the metropolitan ; a, the short provin¬ 
cial , 3, the medium provincial ; and 4, the long provin¬ 
cial. The fiist group consists of wires passing to points 
in London ; the second of wires passing to towns within 
a moderate distance of London, as Brighton, dec.; the 
third of wires passing to greater distances, as Hull, dee. ; 
and the fourth of wires passing to towns or places at a 
considerable distance, as Belfast, 1 Edinburgh, Guernsey, 
dec. In each of the four groups the London ends of the 
several lines are brought into direct connection, each 
group having its separate battery and relay. On these 
four relays (the two at the left hand and two in the centre 
of the six shown) the current from Greenwich acts, and 
in each relay circuit the local battery current so divides 
that a portion of it passes out on every wire of the group. 

The distribution in London takes place every hour ; 
these wires, being used for time-signal purposes only, 
remain alw.iys connected to the metropolitan relay. To 
the country, distribution is made twice only on each day, 
at loh. A.M. (by the new chronopher), and at ih, PM (by lhe 
old chronopher), using the wires of the ordinary telegra¬ 
phic suivice, which have, in consequence, to be specially 
switched into connection with the chronopher. The 
acLion at both horns is similar; we shall therefore de¬ 
scribe only the ioh. A M distribution, which is the more 
extensive. Shortly before ioh. the chronopher clock (not 
shown in the sketch) sets 111 motion the clockwork train 
shown in the centre of the drawing, this turns oyer on 
its axis the flat bar (extending from side to side across 
the row of upright springs), which pushes the springs 
backwards, each one out of contact with its corre¬ 
sponding little square stud above. Each spring is in 
connection wiLh a distant town or telegraph station, 
the corresponding stud communicating with its particular 
speaking instrument in the London office. As soon, 
therefore, as the springs are pushed back, the speaking 
instruments become all cut off, and the springs (repre¬ 
senting distant stations) remain in contact with the long 
bOTj This bar consists of three insulated portions, one 
fmriach of the three groups of provincial wires, each 
having its own battery and relay as before mentioned, 
and when it comes into contact with the springs in the 
way described, the distant stations all receive a constant 
current which serves as warning On arnval of the 
Greenwich current at the chronopher the relays act and 
reverse these battery currents, and these reversals of 
current indicate at the distant stations the hour of ioh A m. 
precisely. Shortly after ioh. the clock-work train causes 
Lhe long bar to turn back into its ordinary position, the 
springs become restored each to Us respective stud, 
bringing the lines all into communication with their 
several speaking instruments, and the ordinary tele¬ 
graphic work goes on as before Of two relays on the 
right in the drawing, one (by action from the chronopher 
clock) opens out the relay coils a few seconds only before 
the hour, and so prevents interruption from accidental 
currents in the Greenwich line ; the other is concerned in 
the Westminster clock signalling, spoken of further on. 
The galvanometers are for showing the passage of the 
various currents of which we have been speaking. 

In some cases the current drops a time-ball on the roof 
of a building, in others a model time-ball is exposed to view 
in some place accessible to the public ; sometimes the 
current acts on an electric bell, or ordinary galvanometer, 
and in some cases a gun is fired. The last-mentioned 
manner of communicating tune to the public is one of the 
most generally useful for ordinary purposes, provided that 
the observer makes allowance for the Tate at which Sound 

1 It n to be remarked lhal although iha Mgnali pun into Ireland, Green¬ 
wich time 11 counted only in Greet IMlmd, Dublin Lime being counted 
throughout Ireland In regulating clocks in Ireland by the Greenwich 
ugnaU, allowance fau therefore to be made for the conitam aLAkrenCe 
between Greenwich time and Dublin time 
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travel! (about four miles in nineteen seconds). Time- 
guns are thUS' automatically discharged at 1 p.m. daily at 
Newcastle, Sunderland, Middlesboro’, and Kendal. 

The action of the apparatus, both at Greenwich and 
in the Post Office, is entirely automatic. Still, in the 
extension of the system, inquiries have sometimes been 
made as to the degree of exactness of signals received 
through the chronopher ; the accuracy of its transmission 
has therefore beep tested by direct experiment, One of 
its distributing wires was connected to a wire returning 
to Greenwich, so that the current leaving the Royal Ob¬ 
servatory to act on the chronopher could be directly 
compared with that received at Greenwich from the chro¬ 
nopher. The currents were made to pass through galva¬ 


nometers placed side by side, but there was no sensible 
difference in their indications, It follows, therefore, that 
entire confidence can be placed in the distribution by the 
chronopher. 

As showing the extent to which demand for the auto¬ 
matic chronopher signals has increased, it may be men¬ 
tioned that for some years past the British Po\tal Guine 
has contained a tariff of annual charges for which the 
telegraph department will supply such signals and main¬ 
tain the special connecting wires, both in London and the 
country. 

The automatically transmitted signals are scientifically 
accurate, but a very extensive practical distribution of 
time is also made daily at 10 a m. by hand contact. In 



Fit* New Chronopher (or time|difctn billing apparatus) i 

the large instrument room of the central telegraph station 
a “sound” signal is established in connection with the 
chronopher. When heard at 10 a.m., the clerks, being in 
readiness, immediately transmit signals by their ordinary 
■peaking instruments to above 600 offices in direct com¬ 
munication with the central station, including those in 
towns not supplied from the chronopher, the London 
offices, and the principal London railway termini. At 
many of these offices Lhe signal is redistributed to others 
radiating from them, and so practically regulates most of 
the post-office and railway clocks of the country—these 
ia their turn, insensibly as it were, regulating the clocks 
9 f the Surrounding districts. 

Thus, either by the accurate chronopher signal, or by 


the Central Postal Telegraph Office, St M.irlins Le Grind 

the arrangement spoken of in the preceding paragraph, 
the 1 oh. current each morning from Greenwich, through 
the Post Office telegraph system, gives time simul¬ 
taneously in all parts of the United Kingdom. 

One or the chronopher lines in London passes to the 
clock-towcr of the Westminster Palace, and hourly signals 
are received at the clock for its necessary rating and 
adjustment. It is, however, m no way controlled or 
mechanically icted upon by the time currents. Prac¬ 
tically, the clock requires to be very rarely touched , if 
change becomes necessary, it is usually made by adding 
to or removing from the pendulum small auxiliary 
weights. The clock also completes a galvanic circuit at 
a certain time daily, and so transmitting a signal, reports 
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Its rate at Greenwich. The statement or the Astronomer ten after leaving port One coast signal only at present 
Royal in one of his annual Visitation Reports, that the exists—the time-ball set up at Deal, as already de¬ 
rate of the clock 11 may be considered certain to much less scribed. Some few years after its erection, however, it was 
than one second per week," does not, we believe, over- suggested that a time-signal should be also exhibited 
estimate its performance As regards its absolute van- every hour at some headland of the southern coast, and 
ation from tnie time, we find, according to his last re- after some discussion of localities, the Astronomer Royal 
port, that on S3 per cent of the days of the preceding proposed a detailed scheme for showing such signals on 
year its error was below one second We may mention the Start Point, And more recently the Shipowners' 
that the clock has a gravity escapement, that the com- Association of Liverpool made inquiry as to the facilities 
pensation of the pendulum is entirely metallic and gene- for exhibiting a similar hourly signal on the Tuskar Rock, 
rally similar to that of the Greenwich Sidereal Standard Neither of these schemes has yet been earned into 

i described in our article on that clock), and that the first execution, but, excepting the question of cost, there seems 
>low on the bell at Lhe hour is true clock time, it having to be otherwise no difficulty. 

been made a condition in the construction of the clock It was indicated in an early part of our article that one 
that there should be no loss of time in the first stroke of the objects of connecting toe Greenwich Observatory 
So far as regards the work done from one of the wires witji the telegraphic system was the possible determina- 
passing from the Royal Observatory on the other, ter- j tion of differences of longitude between Greenwich and 
minating at London Bridge currents also pass from I other observatories by the exchange of galvanic signals, 
Greenwich hourl), which, with the exception of that at I and since such connection has existed, many important 
1 p M , are placed at the disposal of the South-Eastern ! determinations of the kind have been made. We cannot 
Railway Company, who in return give to the Royal Obser- j here enter into any detailed description of the different plans 
vatory, for two or three minutes daily at ih , communication that have been from time to time employed in practically 
between London Bridge and De.il for Lhe purpose of carrying out such operations : it will be sufficient to say 
dropping at the latter place a time signal ball belonging to that the longitudes of the principal British and of some 
the Admiralty, placed on the old semaphore tower (part continental observatories have been thus determined On 
of the now abolished Navy Yard) For communication two occasions Atlantic cables have been employed for 
with Deal at ill a clock at London Bridge (one of those fixing the positions of points in America, and more re- 
before spoken of as being controlled from Greenwich) cently (m connection with the Egyptian expedition for 
automatically s vitches the Greenwich wire into com- observation of the late Transit of Venus) the longitude of 
mumcation with a wire on the main line of the South- Cairo has been by similar means determined. In the 
Eastern Railway. Other special connections are also Utter operation signals were exchanged between the sub- 
daily made at Ashford and Deal before the current can marine cable stations in Cornwall and Alexandria with 
pass uninterruptedly from the Observatory to the time- perfect success, through one unbroken line of submarine 
ball; immediately a f ter ih, the wires arc restored to their wire The telegraphic method of determining longitude 
former positions. To ensure that the ball has fallen is one of the most accurate that can be employed, 
properly at ih., an arrangement exists by which, after The connection of the Royal Observatory with the 
us discharge and before it has completed Us descent, it telegraph assists scientific inquiry and even commercial 
makes such momentaiy changes of the wire connections enterprise in various unexpected ways. Capt Heaviside, 
as cause a u return 13 signal to pass Lo Greenwich indi- R.E , having recently been engaged with some pendulum 
eating that it has fallen 'Ihis ball was established by experiments at the Kew Observatory, it only became 
the Admiralty to grve Greenwich time to shipping in j necessary lo connect the telegraph line at Greenwich to 
the Downs, and has been in use since the yt ar 1855, It the Sidereal Standard for a few minutes daily, to enable 
is placed under the superintendence of the Astronomer 'him to receive seconds signals through the Post Office 
Royal, who in Ins annual Visitation Reports gives stalls- | wires, and so refer his observations directly to the Grcen- 
lics by which we can judge of Us practical working. Ex- j wich clock. Also, in the laying of Atlantic cables, an 
pinining these reports for the last few years we find, on accurate knowledge of Greenwich time being of Lhe 
the average, that about once in two months the ball was greatest importance for the exact navigation of cable 
nut raised on account of high wind, and that about once ships, Greenwich time has on such occasions been daily 
in six weeks, from accident.il telegraphic fault, ihere was passed from the Royal Observatory through the cable 
no discharge An erroneous drop appears to be rare, itself, as it was being submerged, to the ship, 
happening once or so in a year. When such docs occur, Om object has been simply to describe the Greenwich 
a black flag is at oftce hoisted as indication of mistake, system, but wc inay mention that the plan of telegraphing 
and the ball is then dropped at 2h. The efficient working time, first carried out at Greenwich as part of the daily 
of the ball, thus distant from the Observatory, 15 con- routine, has since been adopted in other places. In Britain 
sidcrcd by the Astionomer Royal Lo be mainly due to the much has been done at the observatories of Liverpool, Ed iq- 
establishment of the return signal which immediately burgh, and Glasgow, for the dissemination of a knowledge 
makes known at Greenwich whether the ball has fallen of accurate Greenwich lime, both by public clocks and 
in the usual way public signals, in the vicinities of those cities. A Lime-gun 

Excepting lhe ih. correct, used as described for the is fired daily both at Liverpool and Edinburgh by signal 
Deal ball, the remaining hourly currents to London from the observatories of those places. Time-signal 
bridge are distributed by Mr. C. V. Walker mainly on systems in connection with observatories are also in 
the lines of (he South-Eastern Railway. For this distn- operation in various of our colonies, and in places abroad, 
button the clock at London Bridge, already spoken of. In the United States of America several very extensive 
switches at different hours different wires into connection systems have of late years been established, and it has 
with the Greenwich wire, and so passes on the Greenwich recently been proposed lo regulate the clocks of Paris 
current; at some hours it goes to the office of the British from the Paris Observatory. 

Horologkal Institute in Clerkenwell, for the use of watch The system of employing the ordinary telegraph service 
and chronometer makers. of a country for the duly transmission of Lime in many 

It will be seen that the country generally 15 well served directions from a fixed observatory shows the benefit that 
by the system now described, but a useful extension may sometimes ensue from uniting for a special objedt 
would be made by the establishment of authoritative the powers of two separate institutions of totally different 
signals in favourable positions on our coasts, for the pur- character. The astronomer must for his own particular 
pose of giving to manners the means of obtaining Green- work obtain from the face of the sky that which, eape- 
wich time ana approximate sea rates for their chronome- dally in our day, is also so useful to mankind, an accurate 
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knowledge of the flow of time. This he can, with slight 
additional trouble, communicate to the external world, 
although wanting the means of promulgation to any 
great extent. Telegraphs, on the other hand, exactly 
supply this want, and can spread abroad in all directions 
the astronomer's information. Before the transfer of the 
telegraphs to the State, the successful working of the 
Greenwich system was due entirely to the existence of 
amicable arrangements entered into by both parties But 
now that the time-signal system is, as it were, consolidated, 
it might well receive greater development The principal 
docks, and those of public institutions, in our large cities 
and towns, London included, should be more directly re¬ 
gulated than is at present the case by the automatic signals 
which can be bo readily supplied by telegraph, and which 
might usually be received (as at Westminster) in the clock 
tower or chambei, for direct comparison with each par¬ 
ticular clock. In large towns one wire could be made lo 
serve for many buildings, and the cosL for each thus gieatly 
reduced. 

The efficient regulation of public clocks in the way 
mentioned is however a thing entuely for the considera¬ 
tion of the municipal bodies in the various cities and towns 
concerned. But it is otherwise with the question of the 
establishment of signals on our coasts for the giving of 
Greenwich time to outward-bound or passing vessels 
This is a maLter not merely of local, but of national 
interest; and, since the whole subject of the safety of our 
ships at sea is now under the consideration of the 
Imperial Legislature, it seems a proper time to direct 
attention to the usefulness of such coast-signals, as 
tending directly to the improvement of navigation, and 
thereby contributing in an important degree to the further 
protection of shipping. 


MIGRATION AND HABITS OF THE NOR¬ 
WEGIAN LEMMING 

ITH all our recent knowledge of the Northern 
Fauna, and the ample opportunities of the Scan¬ 
dinavian naturalists, the animal in Question still seems to 
have evaded a thorough scrutiny and complete solution of 
Lhe why and wherefore of its remarkable migrations Ten 
consecutive summers spent in Norway have led Mr. W 
Duppa Crotch, 1 in studying the creature, to propound a 
novel view as to the impetus of its recurrent irruptions 
Passing by the traditional lore respecting its sudden 
appearance in myriads, he discountenances the later 
informed writers' explanation of hunger, or of the ap¬ 
proach of severe weather, being the cause. Even f( sur¬ 
vival of the fittest,” with its cogent subsidiary clauses, 
according to our author, fails lo serve as a substantial 
reason, for, as he observes, none of the travellers sur¬ 
vive. His own theory is a very simple one The 
bands of migrants always head westward, and at last, 
in diminished numbers, perish m the sea. In one well 
authenticated instance (Collet), a ship sailed for fifteen 
minutes through a swarm, the wa k er being literally alive 
with them far as the eye could reach. 1 his migratory 
instinct, Mr. Crotch assumes, is hereditary, their pm- 
genitors in the good old times of geological age having 
sojourned in a land of plenty, now submerged beneath 
the Atlantic. According to him the migration is not all 
completed in one year, as formerly supposed, nor do they, 
as staled, form processions and cut their way through 
obstacles; but breeding several times in the season, 
they gather in batches,and at intervals make amove west¬ 
ward* Their pugnacity, he states, is astonishing, and the 
approach of any animal, or even the shadow ot a cloud, 
arouses the anger of this small creature hkeagumea-pig.and 
they back against a stone or rock uttering shrill defiance 
Our author found, in most examples, a bare patch on the 
rump, due to their rubbing against the said buttress of 

1 lo a paper read before the Linnean Society, May 4 


support when at bay. He wonders why a bare patch, and 
not a callosity, should not result from this innate, appa¬ 
rently hereditary habit. They cross wide lakes by swim¬ 
ming, but when in the water they are easily fnghLened, 
and lose all idea of direction, and are inevitably drowned 
by a slight ruffling of the surface. It seems Lhe reindeer 
trample them under foot whenever the chance may occur, 
and other enemies in the shape of hovering rapacious 
birds and small carnivora thin the numbers considerably 
as the Lemmings in foice drive westward. The wntci 
also called attention to Lhe fact that fossil remains 
of the Lemming exist in England, as an evidence 
that the animal had penehated hither before this 
island was severed from the continent. The subject 
altogether is a most interesting and suggestive one, well 
worthy of the investigation and observation of northern 
sojourners. Even the recent views of Mr. Crotch, it 
seems, does not set the whole question at rest There 
possibly may be some physical or physiological reason 
underneath , at all events it is certainly remarkable how 
a settled westward course is Lhat chosen, calling to mind 
the similar direction which races of men are assumed 
to follow. 


THE SEYCHELLES ISLANDS 1 

'■PHE Report mentioned below is dated 2oLh May, 1875, 
and refers to two visits made to the Islands of the 
Seychelles group in 1871 and 1S74 The islands visited 
by Mr Home were Mahrf, Praslin, Silhouette, La Digue, 
Fdlicitc, Cuneuse, Au\ Frcgates, St. Anne, and Aux 
Cei fi. The soil, climate and products of the islands are 
very similar, so that the remarks made arc equally appli¬ 
cable to all of them The climate is healthy, although the 
islands are situated almost under the equator, and the 
Cascade Valley in Mah£ which is at an elevation of 1,500 
feet above the sea, is pointed out as being especially 
delightful. The seasons are Iwo, the warm and wer, 
during the north-west monsoon, from October to April 
and the comparatively cool and dry season from Apul to 
October The rainfall during the year is aLout 96 inches, 
most of which falls during the wet season 

Some of Lhe islands have high mountain peaks, as 
Mahrf, with an elevation of 3,000 feet, and Silhouette with 
an elevation of 2,500 feet; the highest land in the other 
islands is less than 1,500 feet. Lagoons often exist 
between the base of the mountain and the flat sandy 
beaches which exist in all the islands In former times 
crocodiles were abundant in the lagoons, but they have 
now been extirpated. 

The islands are granitic with veins of trap. Coral reefs 
are abundant but of small size, the laigesc being on the 
norlh-east of Mahd, and the nurLh-east and south-west of 
Praslin The surface of the islands is mounlainous and 
undulating Granule boulders are common, and are most 
numerous near the mountain tops and m Lne bottom of 
ravines The soil is rich and capable of producing any 
kind of crop peculiar Lo the tropics In many places, 
however, the soil has been washed away, and some of Lhe 
islands aie almost bare rock. There is much uncultivated 
Laud, the greater proportion of which is good, but accord 
mg to Mr. Horne, the people are either too lazy or too 
poor Lo cultivate it. 

lhe chief pioducc of the islands is cocoa-nut oil and 
fibre. The plantations of cocoa-nut palms arc increasing, 
and many of Lhe young plants are now beaung, which 
ihcy do when ten or twelve years old. The value of a 
plantation in full beaiing is about three shillings per tree 
per annum, l he oil is extracted by the old pi imitive mill 
which has been used m Ceylon and elsewhere foi hundreds 
of years. The fibre is extracted by machinery and will soon 

1 Report on iha Seychelles I si ami i Addri-uied lo lhe Honourable ilie 
Colonial Scu'cLary, by J Horne, Sub-Director Royal Botanical 1 Gnideu*, 
Maimuu* ,, 
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form an important item in the exports from the country. 
The cocoa-nut thrives very well in the Seychelles, and 
plantations exist from the sandy beaches up the slopes of 
the mountains to elevations of from 1,000 to r,5oo feet. 
Tobacco was formerly much cultivated, and was of very 
fine quality, but the imposition of a tax on tobacco seems 
to have stopped the cultivation, and Mr. Home says 
u the value of the tobacco grown would scarcely suffice to 
pay the tax, independently of the return which might be 
expected for their labour " Sugar-cane is cultivated to a 
small extent to make rum, but although the canes are 
magnificent, the yield of sugar is small and unremunera- 
tive Cotton also prows remarkably well, but the cultiva¬ 
tion has died out since the abolition of slavery, owing to 
the want of labour during the picking season. The 
chocolate plant grows freely on waste lands, and its 
culture is piogressing. Vanilla has been planted in 
several places, and these plantations will shortly be 
bearing 

Maize and nee are but little cultivated, although m 
some places two crops of the latter might be obtained each 
year. 

Spices, as cloves, cinnamon, nutmegs, allspice, and 
pepper thrive well. Clove trees are abundant and attain 
a Height of 40 to 50 feet The islanders gather the cloves 
in a reckless and extravagant manner, often felling the 
trees when the doves might be icached by a bamboo ladder. 
The cinnamon is the bitter cinnamon, and is comparatively 
worthless The nutmeg and allspice trees were introduced 

in 1871, and here thrive well. Pepper {Piper nigrum) 
is abundant, climbing over the granite boulders like ivy, 
and much might be made of it if a few Chinamen or Malays | 
were introduced. Vegetables are very scarce, chiefly from 
the indolence or indifference of the inhabitants. Manioc 1 
and sweet potato arc abundant, but yams are very little 
cultivated The inhabitants obtain most of their food 
from the Cobeast a estulenta, Arrowroot has been planted, 
and ginger, turmeric, and cardamoms might be easily cul¬ 
tivated Mr. Home recommends the rearing of silk¬ 
worms and the cultivation of coffee Mulberry-trees 
grow very readily, and coffee seems formerly to have been 
cultivated. The only drawback seems to be the want of 
labour. Pine-apples are abundant but of inferior quality, 
while oranges arc common and excellent. Limes and 
bigarades arc not uncommon, and lime-juice was formerly 
manufactured to some extent Other tropical fruits, as 
anonas, bread-fruit, &c , are common. 

During Mr. Horne's two visits he collected about 400 
species of plants. About half that number are plants 
inhabiting all tropical countries, the greater portion of 
the other half will find congeners in Madagascar, Eastern 
Tropical Africa, Southern India, the Malay, Polynesian, 
or Oceanic Islands. The Flora of the Seychelles has no 
affinity to that of the Mauritius, and Mr. Horne con¬ 
siders that the relations to the Flora of Madagascar 
will be important from the similarity of geological 
formation and climate. He also thinks that the Sey¬ 
chelles Flora will have much in common with that 
of Eastern Tropical Africa. Mr. Horne’s specimens 
have been sent to Kew, and will doubtless be de¬ 
scribed in the forthcoming Flora of Mauritius and the 
Seychelles. The Flora seems small, but vegetation is in 
many places scarce, owing to the occurrence of fires and 
from the ravages caused by the reckless felling of trees. 
Much of the ground is covered with dry Palm and Pan- 
danus leaves, which easily take fire The fire-tracks are 
readily distinguished by Lhe age of the trees and shrubs 
now found growing on them. 

The palms of the Seychelles are very interesting. The 
first is the Coco-de-Mer or Double Cocoa-nut It abounds 
at Praslin, in a ravine, the highest trees measuring from 
80 to 90 feet The tree growing near the Government 
House at PoTt Victoria has flowered for the first time at 
about its thirty-fourth year. The other native palms of 


the Seychelles are all spiny , viz., a species of Areca , 
Stevinsonia grandifoha, VerschaffelHa spiendida, the 
u Latanier Haubnum and another undefleribed species. 
Areca rubra (P), Hypheene sp., and Latania rubra or 
Borbomca , have probably been introduced 
Articles, as hats, &c., of almost infinite variety are 
made from Lhe young leaves of the Coco-de-Mer. The 
leaves of Stevtnsoma are used for thatch, and the split 
stems of Verschaffeltta splemUda make excellent pali¬ 
sades. Ropes are made from the leaves of Curculiga 
SecheUamm^ and fibre for cordage is got from Part hum 
tihaceum The fibre of Faurtroya gigantea (recently in¬ 
troduced) is made into fishing lines. The gum copal of 
Madagascar is got from Hymenaa verrucosa^ a rare tree 
in the Seychelles 

Many useful timber trees are met with. The chief arc 
Lhe following — 

11 Capucin/' a species or btderorvlott, 

“Takamaka” (Calophyllum trophy Hum), 

“Bois de Fer," a species of Ihptciocarpea 
“ Gayac" {Afselta bt/uga)* 

" Badamicr H (Temunalia hadamtet 
n Hois de Natte" {Imbrn at lahetwlans) 

11 Dots Martfe,” a species of Gompkandm 
u Bois Rouge ” (IVtirmta ferrugtnca) 
u llois de Table {Hcritcria httorahs ). 
u Sandal, 1 ' a species of Rubiacca. 

"llois Montagne” (Campanospernutm Zeylatiicnm ). 
"C£dre” {Casuarina equiscttfolid) y 
Mr, Horne carefully describes the uses of these timber 
trees. 

The ordeal nut of Madagascar (Tanghima venentferd) 
is met with in the Seychelles. It is a small tree about 
twenty feet in height, with large clusters of pretty white 
flowers having a pink centre 
Pigs are fed on the boiled roots of the Colotasta 
macrorhtza ; all parts of the plant are poisonous if un¬ 
boiled. 

Fitcher plants, Pandam] , and species of Loranthus are 
common , Ferns are tolerably numerous, and include the 
Cyathea Sethcban*m } Angiopteris evecta, &c 

Mr. Home recommends the Government to purchase 
the Coco-dc-Mer ravine, to prevent the destruction of the 
trees, and he very properly adds, that “ the destruction of 
the trees would be an outrage on science and a disgrace 
to civilisation." 

Trees seem to be felled quite indiscriminately—>& por¬ 
tion of the tree selected, the rest left to rot—so that now 
good trees are only to be found in the most inaccessible 
parts or the mountains. We trust that Mr. Home’s report 
will not be overlooked by the authorities otherwise we 
may soon expect to hear that the Seychelles are merely 
barren rorks and every trace of vegetation gone. 

W. R M‘Nad 


THE LOAN COLLECTION CONFERENCES 
SECTION—PHYSICAL GEOGRAPHY, &c. 

Opening Address by the President , John Evans , F.RS, 

In opening the Conferences in connection with this 
Section of the Loan Exhibition of Scientific Apparatus, 
it will probably be expected that I should say a few words, 
if only by way of explanation, of the class of subjects that 
come within our range, which indeed are neither few nor 
unimportant. Let me first take the general list of subjects 
which have on the present occasion been grouped to¬ 
gether, and which may be said to constitute our domain. 
These are Meteorology, Geography. Geology and Mining, 
Mineralogy, Crystallography, &c. Some o? these subjects 
might no doubt with almost equal propriety have been 
assigned to other sections. Meteorology might for 
instance have been classed under the head of Physics 
and Mineralogy would not have been altogether alien to 
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the Section of Chemistry. There is, however, so close 
end intimate a relation between all the various branches 
of physical research, that it is not only difficult to draw 
exact boundaries between their provinces, but also to 
determine to which group any given province shall belong 
when it becomes Decenary to map out the whole field^of 
■Cience into some four or five divisions. 

Our province may be regarded in the main as com¬ 
prising the physical history of the earth^the constitution 
of its mineral parts and the forms and characters they 
present when crystallized, the geological succession and 
nature of its component rocks ; the past and present 
distribution of land and water, and the causes which have 
led to its modifications ; and lastly those meteoric in¬ 
fluences which not only affect climate, but are active 
causes in the carving out of the earth’s surface and m the 
redistribution of the inaLenals of which it is composed 
Nor do we only take the purely scientific and theoretical 
portions of our subjects, but also the application of scien- 
tific principles to produce economic results, and to lessen 
the dangers of those who in the exercise of their calling 
meet the forces of nature under some of their most de¬ 
structive aspects. 

It is of course only with the apparatus which has been 
devised for the purpose of carrying on the investigations 
into the physical history of the earth, and the applic 1- 
tions of scientific principles which I have just mentioned, 
that wc arc mainly concerned, and not with abstract 
questions relating to any branches of science. It may, 
however, be found necessary to enter more or less into 
such abstract questions if only to show the character of 
the investigations which have to be pursued, and to 
elucidate more fully the difficulties with which mquuers 
have had to contend, or which still have to be conquered. 
Such questions may also have to be discussed should the 
history of the gradual development of some of our modern 
appliances be gone into. Some of the earlier forms of 
instruments which arc now exhibited are indeed of gieat 
interest, whether they are regarded in the light of what 
may be termed milestones on the road of scientific pro¬ 
gress, or as memorials of the eminent men by whom they 
were devised or used. The goniometers of Hauy and 
Wollaston, the nascent safety-lamp of Davy, the blowpipe 
of Plattner, the barometer of De Luc and II. Ik de 
Saussure, the thermometer of Gay Lussac, the geological 
maps of William Fwmth, the logbooks of Cook, Franklin, 
ana Parry, the instruments and maps of Livingstone, arc 
replete not only with scientific but historical interest 

It is, indeed, as constituting an epoch in the history 
of scientific discovery, that such a collection as that 
among which we are now assembled has its highest value 
and interest- The third quarter of the nineteenth century 
has just come to its end, and we may venture to compare 
the advances which have been made dunng the last 
twenty-five years not only in our own particular walks of 
science, but in every branch of it, with the advances 
which had been made during the previous quarter of a 
century, the close of which was marked by the first Great 
Exhibition held in London. Great as had been the pro¬ 
gress in scientific knowledge and in the application of 
scientific principles during that second quarter of the 
century, and favourably as it contrasted with the by no 
means despicable attainments of the previous quarter, the 
advances made during the las* twenty-five years both in 
our knowledge of the principles of the great forces of 
nature and in the accuracy and delicacy of our mstiu- 
ments for their investigation are such that the present 
generation has at least no cause to be ashamed of them 
Possibly when another quarter of a century has elapsed, 
those who come after us and those among us who survive 
as labourers in the field of science, may look back upon 
some of the processes now in vogue as antiquated, and 
may even feel surprise at our having been upon the verge 
of some great discoveries and yet having failed to make 
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them; but I venture to hope that the names of many of 
those living investigators which we find recorded in the 
Catalogue of this Exhibition may not only then, but even 
m after ages, be looked upon with reverence and esteem 

We must, however, turn to the consideration of the 
branches of science comprised under this Section, and in 
directing your attention to some of the objects which ap¬ 
pear to me of more than common interest, I shall ven¬ 
ture an occasional observation on some matters which 
appear to be well fitted for discussion at an international 
conference such as the present. 

In regard to meteorological instruments we have not 
only isolated specimens but sets of instruments as supplied 
to meteorological stations, and to the royal and merchant 
ships of this country With the exception of Russia, 
however, the means of comparison with other countries 
are, I believe, wanting It will be for the representatives 
of other countries to see whether some useful hints may 
not be derived from the experience of British meteorolo¬ 
gists as embodied in these selections of instruments 

Mr- R H. Scott m the 41 Handbook to the Collection ” 
has given so excellent an account of the nature of the 
meteorological instruments here exhibited that 1 need 
add but little to it, especially as he will be good enough 
to make a communication upon them 

Taking the principal forms it will be seen that among 
the barometers there are more than one exhibited which 
are of historical interest, wluie numerous examples of 
modern improvements in mercurial barometeis are 
shown, of which perhaps Lhose intended to facilitate their 
use and increase their accuracy when employed by tra¬ 
vellers by land and by sea, are the most noteworthy. For 
ordinary use, however, that comparatively recent form of 
barometer, the Aneroid, seems likely to compete with the 
older form, and the precision of mechanism which some 
of them exhibit is marvellous. That extreme delicacy, 
however, has its disadvantages, and for trustworthy ob¬ 
servations the actual weighing of the atmosphere by the 
column of mercury will long be preferred. 

The principal features of the thermometers arc then 
accuracy and sensitiveness It might be worth while to 
consider whether any means could be devised for facili¬ 
tating the adoption of a uniform scale of notation It 
will, however, be a difficult matter to supersede the scale 
of Fahrenheit in this country, where it seems to have 
taken so deep a hold. The more general introduction of 
instruments marked with both Fahrenheit's and the cen¬ 
tigrade scale might assist the adoption of the latter, but 
the smaller unit nf heat on the former scale gives it prac¬ 
tically some advantage. 

Of anemometers, both for ineteoroIogic.il and mining 
purposes, a large number will have been seen, some of 
them furnished with means of recording both the direc¬ 
tion and strength of the currents Of several of these, 
details will be given at this Conference 

With respect to rain-gauges but little need be said, 
unless it be to call attention to the sysUm, which, thanks 
to Mr. G. J. Symons, is now so universal in this country, 
viz,, for observers who make only one daily entry of the 
rainfall, to take their observation at 9 A M and to enter 
the amount of rain to the pieceding day The late 
Meteorological Congress has no doubt discussed this and 
other points of international interest 

Of hygrometers, both ancient and modem forms are 
exhibited, the hair hygrometer still holding its own among 
those of the indirect class, notwithstanding the influences 
of modem civilisation. One cannot but be touched by 
the pathetic note of the Geneva Association for construct¬ 
ing scientific instruments. “The most isolated hamlets 
have now to be searched in order to obtain hair un¬ 
combed,” and therefore fit for these instrument*. 

It is perhaps in the self-recording instruments that the 
greatest advance made during the last quarter of a century 
will be observed. The extended use of electricity and 
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photography has aided in this as much as in other de¬ 
partments of science, and the daily weather charts now 
issued in this country would have been impossibilities but 
a ftw years ago. 

The automatic light-registering apparatus of Prof. 
Roscoe will it is hoped be the subject of a communica¬ 
tion to the Conferences of this Section ; but this and 
several other recording instruments are fully described in 
the Catalogue, as are also various interesting charts illus¬ 
trative of meteorological influences on mortality and 
disease. The relation winch has been found to subsist 
between colliery explosions and the state of the wc.nher 
will form the subject of some observations to the Con¬ 
ference by Mr Galloway. 

Theic is only one other point in connection with ' 
meteorology on which 1 will say a few words —that of 
evaporation. Two or three forms of atmometers or eva- 
poriiUeterB are exhibited, some of them intended to deter¬ 
mine the quantity of water evaporated from different 
kinds of soil, but no form of instrument is, 1 believe, in 
the collection which will serve to ascertain the proportion 
of the rainfall which percolates to any given depth through 
a porous soil. When it is considered how large a propor¬ 
tion of the surface of the globe consists of such soils and 
how important is the quesUon of ihe supply of spring- 
water to our wells and rivers, it will perhaps be a matter 
of surprise Lb at more attention has not been directed Lo 
the subject It is not, howevei, one on whit h to enter at 
length in an introductory address, [hough i hope to recur 
to it in the course of the afternoon 

The second subject compnsed within our Section is 
that of Geography, which, thanks to our distinguished 
African, Asiatic, Arctic, and marine explorers is at the 
piesent time attracting so much public attention. Many 
of the instruments exhibited have much of historical and 
personal interest, among which may be reckoned the 
senes of instruments belonging to ihe Ordnance Survey, 
some of them—like Uamsden's theodolites—exhibiting to 
what a point the construction of <;uch instruments had 
advanced even at the end of the last century. What, 
however, will attract universal attention are the deep-sea 
sounding appliances, which have so greatly conduced to 
the success of the Lhallengtr Expedition, and the great 
extensiun of our knowledge of the character of the deep- 
Sea deposits of modern times, which throw* so important 
a light on the history of many earlier geological forma¬ 
tions. 

Ibis interest is much enhanced by the satisfaction we 
must all feel in again welcoming among us the distin¬ 
guished naturalist who has had the scientific charge of 
that exped tion Let us all hope and trust that the gallant 
captain oi the expedition during the first portion of its 
voyage, may in like manner return in due course with his 
present comrades from his still more adventurous explora¬ 
tion of the Arctic regions, crowned with the success 
which his efforts so well deserve. 

Among the deep-sea sounding apparatus, that most 
ingenious invention of Ur Siemens, the bathometer, 
which has been exhibited and described in another Sec¬ 
tion, will, no doubt, have attracted your attention, of which 
many of the levelling and surveying instruments exhibited 
in this Sccuon arc also to well worthy. 

The collection of maps lequires but little comment. 
The survey of Palestine, the charts of the Arctic Regions, 
the survey maps of India, and the beautifully executed 
maps tent from foreign countries cannot escape attention. 
In connection with recent explorations the remarkable 
section across Southern Africa, executed by Lieut Came¬ 
ron during the perilous journey from which he has just 
returned, will, I hope, be the subject of comment in these 
Conferences by its distinguished author Nor should the 
ancient maps of the sources Df the Nile exhibited by the 
Royal Geographical Society be left unnoticed. It might 
be a subject for discussion whether some more uniform 


system of symbols for use on maps might be Adopted for 
general use among all nations. 

In the department of Geology and Mining, It may be 
observed that the instruments of the pure geologist are 
but few and comparatively simple We have, however, 
bojbre us a most valuable collection of the geological 
maps of various countries, showing how vast hat been 
the advance of our knowledge In this field during the last 
quarter of a cenffiry. ir The principles on which the geo¬ 
logical survey of this country has been directed Will be 
illustrated by its present accomplished chief, Prof. Ram¬ 
say, and we shall, 1 hope, hear somcrhingas to the surveys 
now going on in oiher countries. It would be a matter 
well worthy of consideration in an assembly of this kind, 
whether for the general geological features of a country, 
some international system of colouring could not be agreed 
upon, and in future be adopted. For more detailed maps 
entering minutely into the subdivisions of formations, 
such a system might be difficult lo drvisc, much more to 
carry out, but for the pnncipal formations there ought 
surely to be no great dilfirulLy Already, for something 
like two centimes, the colours in heraldry have been re¬ 
presented all over Europe by a conventional system of 
vertical, horizontal, oblique, and other lines, nnd science 
would not suffei if on this occasion she walked in the 
waice of vanity. 

Among the appliances of the geologist must be 
reckoned his paleontological and roitieralogical collec¬ 
tions which, however, are, except in special instances, too 
bulky for an exhibition of this kind. Some are, however, 
here, and among them, a magnificent senes of rocks, 
minerals, and fossils from Russia, and the fossil vegetable 
remains, both from the Continent and England, well 
deserve nonce. We shall, I hope, hear from Earon von 
Lttingshausen how the genetic descent of much of the 
floia of the present day may be traced back into Tertiary 
times, and Mr J. S. Gardner will have something to say 
on the same subject. 

The sub-wealden boring, which lias attained a depth of 
1,900 feet, without, however, reaching any rocks of Palae¬ 
ozoic age, will also form a subject of comment. The 
process of the Diamond Rock Poring Company by which 
it has been carried on, has not only the advantage of being 
more expeditious than the older process, but has the 
great merit of producing such excellent cores as those 
which can be seen aL the end of this gallery. 

The ingenious machines of Mr Sorby, illustrative of 
various geological phenomena, and the original drawings 
of Buckland and Phillips will also attract attention. 

The specimens illustrative of M. Daubrde’s experi¬ 
ments on the artificial formation of me tarn orphic and 
other rocks, and the minerals formed within the Historical 
period by means of hot springs, will be rendered doubly 
attractive by the account to be given of them by that 
eminent geologist 

As objects of historical interest, however, the collections 
illustrative of the development of Davy’s great invention 
of the safety-lamp, are perhaps unrivalled m this depart¬ 
ment Among mining appliances and models, some few 
will foTm the subject of communications to the Confer¬ 
ences. 

In the remaining department of this Section, that of 
Mineralogy and Crystallography, there is much of his¬ 
torical as well as scientific value. The improvements m 
the microscope, the polanscope, and the goniometer, have 
done much to advance these branches of science dming 
the last quarter of a century, while the application of 
photography to the reproduction of the images observed 
in the microscope has most efficiently aided in bringing 
the results of single observer* within the reach of all. 

The models and diagrams illustrative of the different 
systems of crystallography and the various forms of 
I crystals are remarkably excellent and complete, and some 
questions in connection with the properties of certain 
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forms of crystal and the method of notation best adapted 
for international use* will probably be discaised in the 
Conference, 

1 have thus briefly touched upon some of the salient 
points which occur to the mind when taking a cursory view 
of an Exhibition such as the present In doing so I hrtfc 
no doubt passed over many instruments and appliances 
of even greater importance than those which I have thus 
succinctly mentioned, and have prdbabfy left untouched 
mohy topics of the highest interest. Among the subjects, 
however, which will be discussed on each day of our Con¬ 
ferences there will, I hope, be a sufficient variety to give 
occasion for any one to call attention to any special 
features of novelty in the collection. What l have ven¬ 
tured to say must be regarded as merely a short intro¬ 
duction to communications of far greater value, from 
which I will no longer detain you. 


SECTION—BIOLOGY 

Opening Address by the President^ Prof J Burdon 
Sanderson , M.D , LJUD , F R. S 

IT having been made a part of the duty of the chairman 
of each of the sections into which this Exhibition is divided 
to deliver an opening address, l had no difficulty in select¬ 
ing a subject I propose to place before you a short and 
very elementary account, addressed rather to those who 
arc not specially acquainted with biology than to those 
who are devoted to the science, in which [ shall give you 
a description of a few of the methods which are used in 
biological investigation, particularly with reference to the 
measurement and illustration of vital phenomena. You 
are aware that the Committee, in order to render these 
conferences as useful as possible, have Lhought it desirable 
that we should devote our attention chiefly to Lhose subjects 
of which the instruments in the collection contribute the 
best examples. 

Now these subjects are, first, the methods of registering 
and meaiuifng the movements of plants and animals ; 
secondly, the methods of investigating the eye as a phy¬ 
sical instrument ; and thirdly, the methods of preparing 
the tissues of plants and animals for microscopical exami¬ 
nation. Of these several subjects it is propeffed we should 
to-day concern ourselves chiefly with the first. I will 
therefore begin by endeavouring to illustrate to you some 
of the simplest methods of physiological measurement, 
particularly with reference to the time occupied in the 
phenomena of life, leaving the description of more com¬ 
plicated apparatus to Prof. Donders, who will address you 
on Monday, and to my friend, Prof Marey, who is with 
you now, and who will give you an account of some of the 
beautiful instruments which he has contrived for this 
purpose. 

The study of the life of plants and animals is in a very 
large measure an affair of measurement. To begin, let me 
observe that the scientific study of nature, as contrasted 
with that contemplation of natural objects which many 
people associate with the meaning of the word ''natu¬ 
ralist,” consists in comparing what is unknown with what 
is known. Whatever may be the object of our study— 
whether it be a country, a race, a plant, or an animal, it 
makes no difference in this respect, that the process in 
each of these cases is a process of comparison, a process 
in which we compare the object studied in respect of 
such of its features as interest us, with some known 
standard, and the completeness of our knowledge is to be 
judged of in the first place by the certainty of the standard 
which we use ; and secondly, the accuracy of the modes 
of comparison which we employ. Now, when you think 
of It, Comparison with a standard is simply another ex¬ 
pression for measurement; and what I wish to impress 
i|, that in biology, comparison with standards is quite as 
*satfitUl as it is in physics and in chemistry. Those of 


you who have attended the conferences on those subjects 
will have seen that a very large proportion of the work of 
the physical investigator consists in comparison with 
standards. From his work, our work, however, differs in 
this respect, that whereas he is very much engaged in 
establishing his own standards and in establishing the 
relations between one standard and another, we accept 
his standards as already established, and are content to 
,use them as our starting-point in the investigation of the 
phenomena which concern ul. 

Now I wish to illustrate this by examples. The first 
objects which strike the eye on entering this collection 1 — 
the collection in the next room—are certainly the micro¬ 
scopes. But you will say, surely the microscope cannot 
be regarded as an instrument of measurement. In so far 
as it 11 an instrument of research and not merely a pas¬ 
time, it is emphatically an instrument of measurement, 
and I will endeavour to illustrate this by referring to one 
of the commonest objects of microscopic study, namely, 
the blood of a mammalian animal. Now as lcgards the 
blood 1 will assume that everybody knows that the 
blood is a fluid mass, in which solid particles float. 
With reference to the form* of those particles, all that 
we see under the microscope is merely a circular outline. 
If we wish to find out what form that represents wc 
must use methods which are really methods of measure¬ 
ment. By the successive application of such methods 
we learn chat this appaicntly circular form really cor¬ 
responds to a disc of peculiar bi concave shape. But 
I will not dwell more upon the application of mea¬ 
surement to the form of the corpuscles, but proceed at 
once to a subject that can be illustrated by an instrument, 
before you for ascertaining the number of the corpuscles. 

I It will be obvious to you—even 10 those who are not 
acquainted with physiology and pathology—that the 
question of lhe proportion of corpuscles which are 
contained in the blood must be a matter of very 
great importance to determine. It has been long 

known that the colouring matter which is contained 
in the corpuscles is the most important agenL in the 
most important vital processes of Lhe body, because it is 
by means of u that oxygen, which 15 necessary to the life 
of every tissue 19 conveyed from the respiratory organs to 
the tissues. This being the case, it is evidently of very 
great importance both Lo the pathologist and to lhe man 
who interests himself in investigaUug the processes nt 
nature, to be able todeterahinc accurately what propoiunu 
of corpuscles the blood contains. Well, there are chumi 
cal methods of doing this. Wc can do it by determining 
how much iron the blood contains, because wc know that 
the proportion of iron in the corpuscles is always nearly Lhe 
same, and by determining the quantity of iron cheimctilly, 
we can find out how many corpuscles there arc in a cer¬ 
tain amount of blood. But this is a long process, 
requiring first the employment of a considerable quan¬ 
tity of blood, and secondly, difficult chemical mani- 
ulations and a Jong lime Now by a method which 
as been very recenLly introduced, we have the means of 
applying the microscope even to a single drop of blood, 
to a drop such as one could obtain by pricking one’s finger 
at any moment, or could take, in this way, from any patient 
in whom it might be desirable to ascertain the condition 
of the blood as regards the number of its solid particles. 

The method consists in this In order that you may 
understand it I will ask you to fix your attention upon 
this cube which I draw on the board. Suppose Lius cube 
is not of the size actually represented, but that it is a cube 
of one millimetre, i.e, the ^ part of an inch. How many 
blood corpuscles do you suppose are contained m a cube 
of that size ? Such a cube we know to contain in normal 
blodd about 5,000,000 corpuscles. Supposing we had a 
method by which we could count those 5,000,000 particles 
it 11 obvious that the task would be endless, and even if 
we yvere to take a cube j-J* part of that size, namely, a 
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cube of one-fifth of a millimetre in measurement the 
enumeration would be somewhat easier, but still impos¬ 
sible, for the number contained in such a cube would be 
enormous ; and therefore, it is necessary to diminish the 
bulk of the blood in which you make your counting very 
much further This you can only effect by a process of 
dilution, In order to get at your result you*haye not 
only to diminish the bulk of the quantity which you con¬ 
template and in which you count, as much as possible, 
but also to dilute the blood so that your liquid may conLain 
a very much smaller proportion of blood corpuscles. 
You dilute it (.hen 250 times, and in this way you divide 
the cube of a millimetre from which you started^ into 
about 31,000 parti, and count the blood corpuscles in the 
thirty-one thousandth part of a cubic millimetre Sup¬ 
posing you find it contains about 160 corpuscles you will 
And by calculation that they amount to abouL 5,000,000 
in ihe whole cube from which you started. This being 
the case the question is how we effect Lhe division. We 
do it in this way You first dilute your blood in the exact 
proportion required, and foi this puipose one uses the 
appaiatus which is on the table You take a capillary 
pipette which will only taktfan extremely small quantity, 
in fact, a cubic millimetre of blood Then having Ailed 
your pipette you discharge it into a little eprouvette, into 
which has been introduced 250 times, or rather 249 Limes, 
the bulk of some liquid with which blood can be diluted 
without its corpuscles being destroyed. Having thus got 
this diluted liquid which contains blood in the proportion 

I have mentioned, all that you have to do is to place 
under the microscope a layer of a definite thickness— 
one-fifth of a millimetre—and count the number of cor¬ 
puscles in a square of the same measurement. That is 
effected by this very ingenious arrangement, which was 
introduced by M Potam, and has been finally perfected 
by Messrs. Hay cm and Nachet. The way it is uone 19 
this An object-glass is covered by a perforated plate , 
the perforated plate is of the thickness I mentioned, 
namely, exactly one-fifth of a millimetre. Consequently 
if a very small drop of the*mixture of the blood with 
serum (the diluting liquid) 15 placed within this space, 
you have a layer of lhe thickness 1 have mentioned which 
you can contemplate You can cut off a cubic millimetre 
of that stratum of blood perfectly easily by means of a 
micrometer eyepiece, and in that way accomplish the re¬ 
quired enumeration. You hiwe m short before you a 
Quantity of liquid which contains about the thirty-one 
thousandth of a cubic millimetre of blood, and conse¬ 
quently would obtain, if the blood were normal, x 6 o 
corpuscles. These can be very readily counted, and the 
whole process can be done in a very few minutes—m a 
m*Qfr shorter time, in fact, than I have taken to describe 
it to you, and you get results which are not only equal 
to those obtained by chemical investigation, but more 
accurate. This, I think, is a good example of the appli¬ 
cation of the microscope as an instrument of measure¬ 
ment to an important question 

The next subject that I wish to draw your attention 
to is a different one. It is a question of measuring ihe 
time occupied in certain simple processes in which the 
nervous system is concerned The examples I am going 
to give you are entirely derived from the physiology of 
man, and relate to the phenomena which we observe in 
oursilves. The xncasui ement to which 1 wish to draw 
your attention is the measurement of the time occupied in 
what we call in physiology a 11 reflex" process. You may 
reasonably ask that 1 should endeavour to explain what a 
reflex process is, and the only way, or at any rale the 
readiest way in which I can do this is by giving you an 
example. Supposing this blank card, which has written 
on it previously some word, say the word “ reflex, u wtre 
suddenly turned over by a second person. It is agreed 
that at the moment 1 see the word upon it, I say the word 

II reflex." In that act it is obvious that there are three 


stages. First, the reception of the impression by my eyo 
produced by seeing the word; secondly, the process which 
goes on in my brain in consequence of seeing it; and 
thirdly, a message sent out from my brain to the muscles 
which are concerned in articulation, by meant' of which 
qpum movements are produced which give rise to the 
sound which you recognise as the word “reflex,* That is 
one example, ^et us now take another which is simpler. 
We cannot takme Igniter than the act of sneezing. Some 
snuff finds its way into Lhe nose , an impression is received, 
a change is produced in one'B nervous centres, and in 
consequence of that central change, a certain number of 
muscles are thrown into the action recognised as sneezing. 
These are different examples oi reflex action. The brain, 
the highest part of the nervous system, has to do with the 
fir&t; whilst the other is one in which the nervous centres 
lower down have to do, and consequently it is simpler. 
The methods which I am going to illustrate to you are 
methods intended for the measurement of the time occu¬ 
pied in this process. First, let me draw your attenuon to 
Lhe circumstance that you have here three stages, You 
have the sLage of reception, the stage corresponding to 
the changes which take place in the brain in consequence 
of Lhe reception of an impression from outside ; and 
thirdly, the process by which you convey the effect 
to the muscles which act. Now let us agree, in 
speaking of this, to call the impression the 14 signal/' 
and to call the muscular effect the “event." In 
that case the question before us is to measure how 
much 'Jfcne takes place between the reception of this 
signal by a certain person and the occurrence of the 
event, namely, the completion of the muscular action 
There are a great many questions involved in this : thus 
you may measure either the whole process or one of its 
stages. You may measure, for example, either the time 
occupied by (he reception, the time occupied by the dis¬ 
charge, or, on the other hand, the time which is occupied 
by the changes which take place in the centre itself. In 
the first instance 1 gave you just now—the example of 
reading a word aloud—the time occupied in HBreception 
is extremely short, and the time occupied m the discharge 
is also extremely short. Popularly the whole thing is 
done as quick as thought, but, comparatively, the time 
the brain in going through these changes which 

connect the reception of Lhe impression with the discharge 
is a very considerable one All this we can make out 
with absolute accuracy by methods of measurement. 
Most of these methods arc founded on this principle, 
that we measure the duration of a voltaic current which 
is closed at the moment the signal is given, and opened or 
broken at the moment that the act takes place. There 
are a great many instruments constructed on this prin¬ 
ciple, of which you will find illustrations in the next room. 
The general principle involved in all of them is shown 
on this diagram. In the simplest form you can give to 
such an apparatus you must have a surface of paper so 

K laced that it shall pass horizontally by the point of the 
iver, and at a uniform rate; thus, for example, it may 
pass at the rate of 1 metre in the second. Supposing 
this to be the case, it 15 obvious that if yon arrange the 
electro-magnet so that when you close the current a 
certain mark is made, and that at the moment of the 
break of the current when the magnet ceases to act, another 
mark 1$ made, you will have a tracing on the surface of 
the paper which indicates the lime. So long as nothing 
is going on, the paper receives a horizontal mark, but at 
the moment the signal is given you have the point of the 
lever descending. At the moment the act takes place the 
lever assumes its original situation, and you have again a 
horizontal line. That is the general principle of the 
apparatus. Now for its action. We have here a voltaic 
circuit and a key by which we can give the signal. 1 
shall be the subject of the experiment, and you will 
see what the result is. Here is the recording arrange 
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ment> We haw two electrical keys, one at the further 
end intended for making what is called the signal, and 
one hefe for breaking, which is placed close to the person 
who it to be experimented upon, Mr. Page, at any 
moment he like*, will act upon me by sending an induc¬ 
tion flash through my tongue. 1 shall arrange the elec¬ 
trode* so that they shall be against the tip of my tooguej 
and at the moment 1 feel that flash I shall place my 
finger on the key. Then the clockwgpk Mng in motion 
at the same time, we shall see by thelength of the 
depression in the tracing the duration of the process. 
If we take different sorts of signals, or if the person 
to be experimented upon is in different conditions, the 
time will be very different. Thus wc may compare the 
result which will be produced when 1 am attending and 
expecting the signal with the result which will be pro¬ 
duced when I am not attending or expecting the signal; 
or, on the other hand, I may compare those results 
with that which will be produced when 1 am expect¬ 
ing it, but Mr. Page, instead of giving it at the time I 
expect it gives it me at a different time ; in that case the 
time occupied would be longer than in cither of the other 
two cases. A great variety of different cases can be in¬ 
vestigated in this way in which wc measure ihe total period 
occupied in the reflex. The arrangement is perfectly 
simple. You see when Mr, Page presses on ins key. 
which is the signal key, that a lever is set in vibration ana 
makes a tracing, and at the same moment the voltaic 
current is made and the cou is acted upon inductively; 
the .result is that an induction flash passes through my 
tongue which I feel, and the moment 1 feel it I break the 
current. Consequently the Lime hetween the moment at 
which Mr. Page makes ihe cu 1 rent by closing hib key and 
the moment at which I break Lhc current by placing my 
finger on my key, gives us precisely the time which is 
occupied by the reflex process. We will make two experi¬ 
ments, first, with the signal expected, and then unex¬ 
pected, that is, in the one case 1 shall be on the qm vive , 
and on the other I shall not be so. (The experiments 
were madgtficcordingly ) Wc shall now repeat the pro¬ 
cess, so inat instead ot my receiving ihe information of 
the making of the current by means of the excitation of 
my tongue, the signal shall consist in iny heanng the 
sound of an electrical bell In that case Mg shall find 
that, allhough the signal will come in exactly the same 
way, practically the time occupied will be very consider¬ 
ably longer, showing that a signal received by sound takes 
longer in producing its effect than one in which the signal 
is felt by the tongue. 

In order to make all this perfectly plain l shall hand 
round this tracing. You will see there several experiments 
made with expected and unexpected signals, which show 
the diffeunt results obtained in the two cases 

The next question which arises, and with that I must 
conclude what I have to say just now, is this —You will 
readily see that the exact measurement of time depends 
upon the rate at which this clockwork happens to be 
going. 1 happen to know that it makes twenty revolu¬ 
tions per second But suppose I do not know that. In 
fact one would not trust to the accuiucy of clockwork for 
such a purpose. How should I then be able to measure 
the duration of tunc so exceedingly short as the one which 
now concerns us ? In order to_do this we always come 
back lo a physical standard, to a standard of absolute 
invariability which we can depend upon as being true. 
For this purpose we use a tuning-fork which produces 
vibrations, the rate of which we know, because we know 
the tone which the tuning-fork produces, and the arrange¬ 
ment which is always used for Lhis purpose is the one 
shown here. We have turned off the voltaic current we i 
used for signalling, and turned it on the tuning-fork. ' 
Thert are two electro-magnets on cither side of the 
tuniligTork which react upon it, io that the moment you 
Cthe current the fork is thrown into vibration ind 
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produces its own characteristic note. All that we have to 
do is, during the time we are making our record, to bring 
this tuning-fork, which is now in vibration, into such a 
position that this little brass pointer shall make a tracing 
against the paper. If you look at the tracing I have sent 
round you will find there are tracings on it of a fork, which 
vibrates a# the rate of ioo per second, consequently ) ou 
have nothing to do but to translate the tracings which 
you have made and which correspond to the duration of 
the mental process which you have been investigating, 
into vibrations of the tuning-fork, and you get an exact 
measurement of the total duration of the process. While 
I have been doing this you hear the tuning-fork is ih 
vibration, and Mr Page has made the tracings After it 
is varnished it will be sent round and you will see Lhc 
tracing made by the fork over the traces corresponding to 
the different experiments wc made just now. 

I may observe that although the experiments made on 
that paper were made with myself, you find that the 
period occupied by the reflex is considerably longer than 
in the other which I sent round previously Hut that 
one may very easily explain from the abnormal conditions 
under which the experiment has been made as regards 
myself. * 

1 intended to go on from this subject to another 
mode of investigation, namely, to the very beautiful in¬ 
struments which have been lately introduced for the 
purpose of measuring the finest differences of bulk in 
different organs, as for example, in the human arm, by 
which you can ascertain the condition of the circulation 
recibely by a very exact registering-measurement of the 
ulk of the arm, 1 but as there are several other gentlemen 
now ready to address you, I will defer that till this after¬ 
noon. I will now conclude what I have to say by asking 
>ou to listen to Dr. Hooker. 

SC/E ACE IN GERM ANY 
(Ftom a German ConcspoHifcnt.) 

H ERR v OBERMAYER has recently communicated 
a memoir to Lhe Vienna Academy on the re¬ 
lation of lhe coefficient of internal friction of gases to 
the temperature If we accept for the coefficients of fac¬ 
tion ft at t u C , the formula— 

/*"»» o( I +‘ , f) n 

where a is the coefficient of expansion of Lhe gas, taken 
as basis of the calculation,Ihen the experiments of Ober- 
mayer give the following Jesuits — 


Air 

- 0 76 

Hydrogen 

n — 0 70 

Oxygen 

n — 0 So 

Carbonic oxnle 

074 ^ 

hthylenc „ 

n — 0 06 

Nitrogen 

« - 0 74 

Protoxide of nitrogen 

* = 0 93 

Carbonic acid 

rt 3 O 94 

EllijI chloride 

n = 0 qS 


The coefficient of faction of the permanent gases is, 
according to these expciimcnts, approximately propoi^ 
honal to the {-power of ihat of the coercible gases, and to 
the i-power of Lhe absolute temperature. 

For tempcraLures between 150° and 300° C, air gave 
the same values of n as between the lower temperatures 
- 21° 5 and 53* 5. In Lhe case of carbonic acid a slow 
decrease of the exponent n with the temperature was 
perceptible from the experiments. W. 

NOTES 

ON Tuesday a vit.it wu paid to the Challenger at Shcemess 
by teveral Fellows of the Royal Society, foreign men of Science, 
who are in London m connection wilh the Loan Collection 
i Thi apparatus was fully described *ub^eqyenlly by Mr GuLcII 
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Conferences, and representative* of the Science and Art Depart¬ 
ment. Among those who made up the party were Lord 
Clarence Paget, Sir Henry Cole, Mr. Norman Macleod, Major* 
Donnelly and Feating, Mr E. J. Reed, M P,, Professors Allman 
and Crum-Brown, Mr. Norman Lockyer, Professor Eccher, 
Baron von Wrangell, Dr. Biedermann, and othera. Luncheon 
Was served in the Ward-room, but as there woa not ffifliflient ac¬ 
commodation Tor all the visitors many left by special trim for 
Chatham, where luncheon had been provided In the Engineers’ 
Mess-room. Invitations to visit the Challtngtr have been sent 
by the Admiralty to all the English and foreign members 
the Kensington Loan Apparatus Committee, many of whom 
have accepted them. The Challenger will be open to inspection 
to-morrow. The ship lies at present in the very spot she left 
when she set out on her cruise three and a half years ago, and 
to-day she is to be swung for Lhe adjustment of her compasses 
and the taking of magnetic observations. It u thought that ten 
or twelve days will elapse before all the stores can be taken out 
to enable her to pay off 

Fiom the official list of visitors to the Loan Collection during 
last week, which we give beldfc, it will be seen that lull advan¬ 
tage is being taken of the opportunity afforded — 


Monday 

1,822 

Tue c day 

2,816 

Wednesday 

772 

Thursi'ay 

891 

Friday 

939 

Salui d.iy 

3,457 

1 ul.il 

10,697 


Dr DonderS, of Utiecht, and Prof van Bcncden, oT Lou- 
vain, are two of the latest arrivals in connection with the Loan 
Collection Confeiences 

It is proposed to hold an International Convention of Archrc- 
ologhts, at Philadelphia during the Centennial, and In connection 
with the Centennial Exposition, for the purpose of promoting 
acquaintance and increasing Lhe means of information m Ameri¬ 
can Archeology and Ethnology The Stale Archeological 
Society of Ohio will provide rooms Tor the Convention, nnd the 
first meeting will be held in the Ohio Building, at 2 o’clock, p m. , 
Sept 4, 1S76 The American AMciation for Lhe Advancement 
of Science, meets at Buffalo, N, Y , Aug 23, at which time a 
Subsection of Anthropology will be formed The Convention 
has been appointed near the close of Lhe session of the Asso¬ 
ciation in order that those who de«ire may conveniently attend 
bot\i meetings Large collections, in Ethnology and Arch ne¬ 
ology, from the Smithsonian ftuhtution, the Sta'e Society oF 
Ohio, and other public and private sources will be on exhibition, 
and will furnish a great incentive for Archccologtiti to visit the 
Expon'lon The meeting of this Convention at Philadelphia, 
must be regirded on that account as very opportune, and a large 
attendance is expected Addresses from prominent snthropolo- 
glalb will be delivered, and it 13 hoped that a great impetus to 
investigations in America will lie gained. Archeologists who 
purpose to attend are requested to bring any articles or lilustra- 
tlons which they may have, as the opportunity for a temporary 
exhibition will be given. The Chairman of the Ohio Committee 
lb the Rev S. D. Feet, of Ashtabula, O European men of 
science who intend La be present at the Buffalo meeting of the 
American Association, should wi.u. Lu Prof. F W. Putnam, 
Salem, Mass , who might be able to make arrangements, by 
which Iheir eaperies would be kept down. 

In connection with the great International Exhibition at Phila¬ 
delphia, it if interesting to note that that city Is one of the 
healthiest In the world, so far as the death-rate ii a test, In 


1874, according to an official circular just ipsoed* with a pope* 
latlon of 775,000, the death-*ate was only 19*3 per thousand. 
This very favourable result is largely due to the abundant 
and cheap water-supply, and to the opportunities given, even to 
the poorest citizens, for the enjoyment of pure country air in the 
peat Fairmount Park, which contains 2,991 acres. The most 
powerful influence of all, however, is the absence of that over¬ 
crowding of Lhq,copulation, which is the most fruitful source of 
sickness and deatnln rnkny quarters of nearly all other large dtief, 
This will be more clearly comprehended when it is remembered 
that the 817,488 inhabitants of Philadelphia are spread over an 
area of 129} square miles, which are traversed by more than one 
thousand miles of streets and roads. The climate of Philadel¬ 
phia is also, on the whole, a favourable one, although presenting 
many of the peculiarities common to inland localities. The 
mean annual temperature of the last ten yean is 5373° Fahren¬ 
heit ; the average annual ram-fall is about forty-five inches. 

The Conversazione of the Prendoit of the Institution of Civil 
Engineers takes place to-night in the South Kensington Museum 
itself, instead of in the Galleries devoted to ihe Scientific Appa¬ 
ratus Exhibition, as was at first Intimated. 

We are in (bribed that the new Zoological Gardena of Calcutta 
will be opened on the 6th of this month, and that Mr J. C. 
Parker has been appointed temporary Curator of the establish¬ 
ment. There is a fine show m Indian Ruminants and other 
ordinary Indian animals ; a splendid pair of the Himalayan Bean 
(Ursus tibtianuj) l and likewise examples of the other Indian 
spreies, Ursut labia tus ^ U tnalayanus , and V tsdbelhnus . 
Amunj lie rarities is a cage full or the Indian Tupaia (Tupaia 
ellto/tt), a curious insectivorous form, of which the Zoological 
Society of London had living examples not long since 

The Pandot a left Portsmouth on Saturday on her voyage 
to the Arctic Regions. One or her main objects is to take Out 
letters, papers, Ac, for the officers and crews of lhe Alert and 
Discovery, these will be deposited in certain qSp6ts on lhe 
chance of Capt Nares being able to communicate with Lhe 
entrance to Smith’s Sound. The Pandora takes out a very con¬ 
siderable muBjier of letters and pickets of various kinds, and 
not the leasHnteresting news to Capt Narci will be that of the 
successful conclusion of Lhe Challenger Expedition. It is gene¬ 
rally understood that, after depositing his mail, Capt Young 
will make another attempt to push his ship through Peel Straits, 
or Dellot Straits, and Franklin Channel, and so on into Behring 
Straits, and thus be Lhe first to make the North-west Passage 
by sea. 

Ii is encouraging to find our legislators and "leaders ol 
industry” enlightened enough to realise and plainly state the 
condition of this country with regard to scientific education. 
The place which this country at present holds In the matter or 
scitnLific industry, as contrasted with Continental countries and 
with America, has been frequently referred to of late both by 
public men and in these columns The ca'c was again briefly 
but pointedly stated by Mr, Samuel Morley, M.P , on Monday, 
at the Annual Meeting of the Artisans 1 Institute “Itwai," 
he said, M essential that our sons of toll should become humble 
disciples of science if England was to keep pace with foreign 
nations in the excellence of her manufactures. The competition 
of industry was rapidly becoming a competition of intellect j nod 
Belgium, Germany, and America were fast treading upon our 
heels In ihe quality of their manufactures. Seeing that at no 
period for thirty yean had there been so widespread a depression 
In trade as at present, he thought the great importance of Im¬ 
parting scientific instruction, with a view to the maintenance of 
our position, would be sufficiently obvious to alL UnlMs this 
was brought to bear upon our manufactures, the situation of this 
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ooatttry would bf one of greet peril* end he ilncerely hoped that I 
Att *d vantage! offered talk* working elegies would be thoroughly 
appreciated by those whom the organisation was intended to 
benefit” We hope that aentimenti like these will have due 
weight in flktfframlng of oar Education Codes. 

VTl are glad to hear that the Duke of Cleveland has directed 
the Shropshire meteorite to be placed at the disposal of the 
eethofitiei or the British Museum. 

IN Oetober neat, we learn from the Western Daily Press , the 
Bristol University College will be an accomplished fact. Pro¬ 
fessors of Chemistry and of Modem History, and Literature are 
to be appointed for the opening of the first session and Lectures 
delivered on the following subjects :—Mathematics and Applied 
Mechanics, Experimental Physics, Political Economy, and Clas¬ 
sical History and Literature. It ia gratifying to find that public 
•pirlt In Bristol has not only not allowed a great opportunity to 
pass, bat has brought the College Into existence, as a working 
Imtlltitioa, wkh praiseworthy rapidity. The council has ap¬ 
pointed Mr. F, N, Budd as chairman, Mr. W Proctor Baker 
as treasurer, and Mr. Edward Stock, secretary. 

D. C- DumoBTIEr’s "Hepatic* Europee,’’ published by 
C. Maquirdt of Brussalls, is the only work which gives a com¬ 
plete account of the Hepaticse or Liverworts of Europe, and 
embraces the work of more than fifty yean of a veteran botanist 
For a limited period, until July i, the work is offered ata reduced 
price of ffr,, after which the published price will be Vk It is 
IHorireted wkh four coloured plates. 

Dv authority of M. Waddington, the older pupils of the 
National School of Agriculture, established at Grignon, m 
France, left, on May 25, for the Netherlands, where, with their 
professors, they are to make an agricultural tour which is to la*»t 
for three months. It is stated that they will come to England 
next year. Grignon was the first agricultural school established 
in France,f end was purchased by the Government many 
years ago. The course of studies Is for three years 

Dr Lblorrain, a hcencil in natural science, has just organised 
a series of scientific exclusions in the vicinity o£ Pans. They 
are to take place each Sunday during the months of June, 
July, and August The excursionists will receive practical in¬ 
struction in geology, botany, and entomology, by competent 
teacher*. 

ON Monday June *6, an extraordinary session of the French 
Botanical Society mil be Wild at Lyons. A number of botanists 
from Belgium and Swi'zcrlaud will join the Society, and an 
important botanical exploration will be made. English botanists 
will be voy heanily received. Particulars may be obtained by 
directing IcitUta to the General Secretary, 84, rue de Grenellc, 
St. Gtrmam, Paris. 

Tift eighth session of the International Anthropological and 
Arcbmlogteal Society will be held at Duda Festh, under the 
presidency of M. Francois Fulsky, General Inspector of Ihe 
Public Libraries In Hungary. The General Secretory of the 
Budi-Peatb Congress la M. Florun Romer. An English com- 
initiee will be appointed. 

Wl are glad to see that a second edition of Mr W. N 
HuiUy'l 0 Air and its Relations to Life,” has been published 
by Moists. Longman and Co. In this edition Prof. Tyndall's 
recent experiments are described. 

ty* have received Dr, C. Druhn’i monthly reports of the 
meteorological observations made at twenty-four stations in 
B*gonpdusOg 1875. To the reports which briefly smnmarue 
1 A* A each month Is appended an interesting rlsumi t 


pointing attention to the more striking features of the weather 
during the year, and comparing these with the results of previous 
yeaiV observations, and giving the annual means and extremes 
of all the meteorological elements at each station, together with 
the dates of occurrence of several in'creating phenomena, such as 
the day of heaviest rainfall, of greatest dryness of the air, and 
the latest and earliest frost and Bnow 

In the Bulletin Inter national of the Paris Observatory or 
May 17 to ig, there appears an important paper by M Bel- 
grand, on the means of protecting Paris from the inundations of 
the Seine. The great flood of March 17 last marked 107} feet 
on the river-gauge at the bridge of Toumelle, which is three feet 
less than the height to which the great flood oFJan 3, 1802, rose, 
and 74 feet less than that of Feb 27, 1658, the greatest flood On 
record. With a view of protecting the parts of Lhe city liable to 
suffer from such floods, M Bel grand proposes to prolong the 
main drama and Lhe embankments down the river ua far as the 
fortifications, to isolate them completely from the river, and to 
keep them, by means of machinery, at their normal level 
Further, to prevent the flooding of cellars, he proposes a system 
of drainage at a lower level thin that of the cellars liable to 
be flooded, and having no communication with the river and the 
mam drains, these drams to he kept at the proper level by 
centrifugal pumps and turbines driven by the water of the city 

We have received the first part of the first vol. of a 11 Iland- 
buch der Falxontologie, ,J by Profs Schimper and Zittel. It is 
published at Munich, by K Oldenbourg 

Mr W Dittmar has just published (hdmonslon and Douglas) 
a collection of useful Tables as an Appendix to his 11 Manual 
of Qualitative Chemical Analysis," which we recently noticed 

" Essay on the Use of the Spleen, with an Episode of the 
Spleen's Marriage, a Physiological Love-story,” is the title of 
rather an original little work just published by Dr. Patrick Black 
(Smith, Elder, and Co ) 

As Supplement 47 to Petermnnn's Mittheilung’trr, hoMbc^n 
published an account of Herr G A Ilaggenmacber’s Travels in 
Somali Land, The author gives a systematic account of his 
observations in this region of Africa, under the headings of 
Narrative of the Journey, Jj^ysicil Geography, Ethnography 
and Ethnology, Agriculture and Cattle-breeding, Industries and 
Trade, and a History of the Somalis 

Tiif latest additions to the Royal Westminster Aquarium 
include the following — Hawks bill Tuitles ( Caietta tmbrtcata), 
from the West Indies , Picket Dogfish ( Acanthxas vulgaris), 
and Lessei Spotted Dogfish (Sfy/lltum camcula), presented by 
the Yarmouth Aquarium Society; Aimed Bullheads {Animus 
cataphractui), Greater Pipefish {Syngnathus aius) f Sea Hones 
{Hippocampus ra mill01 ns et b> cvn osfns), Venus's Ear shell q 
{FIaltotis tuberculata ), from Guernsey ; Sea Mice ( Aphrodite 
a mlrafa), Purple Urchins {Be A mas InnJus), Sun Starfish ( Master 
pnpposa), Mediterranean Corals {Balanophyllux verrucarta), 
Venus’s Flower basket Sponge {Fiuplectella aspergillum ), from 
the island of Ztbu, Collected and presented by Capt W. Chi mm o, 
R N. 

TlIE addition* to the Zoological Society’s Gardens during the 
pint week include a Silver Pheasant (Euplocamus nychthemerus ) 
from Chino, presented by Mr W Miles , a Common Barn Owl 
(Sltixflammea), European, presented by Mrs Knight, a Blue¬ 
faced Amazon {Chrysotu amazomea ) from South Ameri<_a, pre¬ 
sented by Miss M. Jukes ; a Silky Marmoset [AluArs tosa/ia), 
a Huauaco {Lama kuanaios ), an Atarax Fox {Cams azanr), 
three Chinchillas {Chinchilla iatugira) from South America, 
deposited 
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SCIENTIFIC SERIALS 

Thb Journal of Menial Science, April, 1876,—Reflex, auto- 
mtk, ftnd unconidoui cerebration, a history and a cntidim, by 
Thomas Layeock, M.D., is continued and completed in this 
number like paper 11 very interesting Dr. Laycock takes 
great pains, and is, we think, successful in making good his 
claim to priority ove^Dr Carpenter in certain views of an ad- 
vanced nature, which, if they are not already, will soon be 
entirely absorbed in others much more advanced,—Dr John 
M. Diarmld writes in high praise of morphia in the treatment of 
insanity, when administered subcutaneously.—Dr. Daniel Huck 
Tuke gives an historical sketch of the past asylum movement 
in the United States, doing full justice to the enlightenment and 
humanity of American physicians, while recording Lhe outstand¬ 
ing difference between lliem anil their English brethren in the 
principle and practice of non-restraint —A modest but suggestive 
paper on the use of analogy in the study and treatment of men¬ 
tal disease, is contributed by Dr J R. Gasqueb—Dr. P. Maury 
Deas describes a visit to the Insane Colony at Gheel, where the 
accumulating experience of a thousand yean has produced an | 
instinctive aptitude to manage the insane worth more in practice 
than the best of our consciously-formed systems —'Dr Isaac 1 
makes some interesting observations on general paralysis.— 
“Arthur Schopenhauer . his Life and his Philosophy," by Helen 
Zimmcrn, is reviewed in a manner worthy the book and Us sub¬ 
ject.—The Journal contains other reviews, clinical notes ind 
cases, news, &c. 

Zcitschrtft tier Oesterreichischm GiitUschaft fur Meteorologie, 
Feb 1 —In Lbis number appears the first part of a paper by Dr. 
W. Koppen, on the yearly periods of probability of rain in the 
northern hemisphere. It is accompanied by a valuable diagram 
of curves. Ue begins by calling attention to the value of the 
system on which his calculations are based, namely, the mere 
rrgisiraiion of the days of which rain falls in each locality Con¬ 
sidering that in our latitudes changes of vs pour tension and of 
relative humidity do not concur, it is simpler Lhan measuring 
the quantity of rum or snow The probability of a duwnfill 
depend* upon two conditions, the degree of relative humidity 
between, say ioo and 3,000 metres altitude, and the favourable 
or unfavourable circumstances for the formation of an ascending 
current, or, firstly, on the rate of decrease of temperature with 
bright , secondly, 011 ihe slope of the ground towards ihe direc¬ 
tion of the wind, while the quantity dtpeud* also on the quan¬ 
tity of vapour contained 111 a volume of air, and so, cictcru 
/'nrifad*, on the lempeia’uri 1 le then gives a detailed account 
0/ the aulhuiities fiom whom he lias derived his materials The 
selected stations arc well distributed over the greater part of the 
1 urthern hemisphere, including the North Atlantic, and have 
mo"t of them afforded records during more than ten years As 
in his former writings on the subject, he represents graphically 
the means of groups of neighbouring stations having suuiLr 
annual distribution of rainfall, but annexes a table showing Lhe 
actual numbers for each station The diagram exhibits the 
probability of ram in each month for each district 

Feb 15 —Iu this number D(. Kuppcn concludes his remarks 
on the yearly periods of probability of rain The paper, which 
is illustrated by elaborate tables, contains much valuable infor¬ 
mation respecting the times of year at which rain is moat and 
least probable in a great uumber of countries and districts of 
Lhe northern hemisphere, 

Gazzctla Chimvca Itahana , Anno VI , 1876, Fascicolo I — 
Synthesis of the sulpho-lanmc acuh, by Hugo Sihiff The 
author in this paper treats of phenol sulphuric anhydride, 
trichlorhydroquinoue-sulphuric acid, sulphopyrogallic acid, tub 
photannic and pcntacciosulphotanmc acids, the sulpha-acids of 
phoroglucln, &c —On Lhe elasticity of meUla at different lem« 
peraLuraBh by G Plsati In Ihit piper the author investigates 
the elasticity of iron and steel, arriving at the following formula .— 

A'= ?J- a Sl ± " 4 . * P L * _£ 

vr m * l+a/j“ l v r„ a . I + at 

where A' is the modulus of elasticity of stretching force, P the 
weight which acting on the length or wire L, produces the 
lengthening /, a 11 the co-efficient or linear expansion.—Modifi. 
cation of the process for the extraction of alkaloids m poisoning 
of the viaaera, by F, Selmi —On a method of detecting traces of 
phosphoric add in toxicological researches, by K Selmi,—On 
the use of phyllocyanine as a reageut, by Guido Fellagrc — 
Action of Iodide of alJyl and zinc on oxalic ether, by E Fstemo 


and P. Spica,—Chemical reaearchea upon twelve coloured solid* 
found at PompelL—The remainder of the part it occupied ty 
extracts from foreign journals. 


SOCIETIES AMD ACADEMIES 
London 

Royal Society, May 4.—“ On the Origin of Windings 
of Rivers in Alluvial Plains, with Remarks on the Flow of 
Water round Rends in Tipes,” by Prof. Junes Thomson, LL.D., 
F R S E Communicated by Prof. Sir William Thomson, 
F.R S. 

In respect to ihe origin 01 the windings of riven flowing 
through alluvial plains, people have usually taken the rough 
noLion that when there is a bend in any way commenced, lhe 
water just rushes out against the outer bank of the nverat the 
btn 1, and so washes that bank a vay, and allows deposition to 



occur on lhe inner bank, and thus makft the sinuosity increase. 
BuL m this they overlook the hydraulic principle, not generally 
known, that a stream flowing along a straight channel and 
thence into a curve, must flow with a diminished velocity along 
the outer bank, and an increased velocity along the inner bank, 
if we regard the flow as that of a perfect fluid. In view of Lhi<t 
principle, the question arose to me som* yean ago. Why dors 
not the inner hank wear away more than the pfgwr one f Me 
know by general experience and observation tDBfc in Tact the 
outer one does wear away, and that deposits are often made 
along the inner one. Ilmo does this a use f 


■ v y 

/■/.# ' 


The explanation occurred In me in I he year 1872, mainly 
follows -—For any lines of panicles taken across the stream at 
different places, as a.B|, AjE* &c., in Fig. 2, and which may be 
designated in general as ah, if the line be level, the water pres¬ 
sure must be increasing from A to^ B, on account of the centri¬ 
fugal force of the particles composing (hat line or bar of water ; 
or, what eomes to the same thing, the water-surface of the river 
will have a transverse inclination rising from A to u. The water 
in any stream line CD it 1 at or near ihe surface, or in any case 
not doae to the bottom, and flowing nearly along the inner bank, 
will not accelerate itself m entering on ibe bend, except in con. 

■ Thu, although here conveniently spoken n ai 1 stream-line, is ant 10 
be luppoud u having really a steady flow It may conceived of as an 
average stream line in a place where the flow is disturbed with ed dies or 
by the lurrotmdinf water comm id fling with ir. 
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sequence of iU having a JW *f fm-levd in passing along that 
it ream ~Hnc. 1 , , . 

- Bdt the layer of water along the bottom, being by friction 
touch retarded* haa much leu centrifugal force in any bar of its 
part idea extending across the river; and consequently it will 
now fUgAflivalong'the bottom towards the inner bank, and will, 
part ofwhjt least, rifle up be tween the stream-line and the inner 
buk, and will protect ine bank from the rapid scour of that 
Itraam-litie and of other adjacent parts of the rapidly flowing 
current; and as the sand and mud in motion at bottom are 
carnal in that bottom layer, they will be in some degree brought 
In to that inner bank, and may have a tendency to be deposited 


there. 

On the other hand, along the outer bank there will he a general 
tendency to descent of surface-water which will have a high 
velocity, not having been much imprded by friciion ; and this 
wiJl wear away the bank and carry the worn substance in a 
great degree down to the bottom, where, as explained before, 
there will be a general prevailing tendency towards the inner 
bank. 

, farther, it seems that even from the very beginning of the 
curve forward there will thus be a considerable protection to the 
ikrrcr bank. Because a surface it ream-line c d, or one not close 
ter-the bottom, flowing along the bank which fa the bend becomes 
lhe inner bank* will tend to depart from the inner bank at d, the 
MsmenGement of the bend, and to go forward along d e, or by 
some well course, leaving the space g between it and the bank 
to be supplied by slower moving water which has been moving 
aloof the bottom of Lhc river perhaps by some such oblique path 
nq tmdotted hue f 0. 

lets farther to be observed that ordinarily or very frequently 
tbefO will be detritus travelling down stream along the bottom 



anJ seeking for resting places, because the cases here specially 
under consideration nre^ onlv such as occur in alluvial plains , 
and fa regions of that kind tnere Is ordinarily 1 on the average 
more Reposition thin erosion. This consideration explains 
that we, need hot have to seek for the material fur dtpon- 
lion on the, inner bank jn the material worn away from the 
outer bankirf the same bend of the river The material worn 
from tjre WH«r .bank may have to travel a long distance down 
stream bmorlfphding an inner bank of a bend bh which to deposit 
itself. 1 And now U seems vary clear that in the gravel, land, and 
mud carried down stream alpng the bottom of the river to the 

S lacewbtra the bend commences, (here is an ample supply of 
ietritUf fer deposition on the inner bank of the nver even at the 
earliest points in Lhe curve which will offer any resLing place It 
11 especially worthy of notice that the oblique flow along the 
bottom towards the inner hank begins even up stream from the 
bend, as already explained, and as shown by the dotted line fg 
in Fig, 3 The transverse movement comprised in Ibis oblique 
flow U instigated by the abatement of presume, or lowering or 

1 Tl mat be hare uplauied that, by lhe fret level for any particle, ■■ to 
bi undeniood tha level of an atmospheric end of a cnlnnin, or of any bar, 
■Haight or curved, of par tides of statical waicr, having one end situated at 
the level of the particle, and having at that and the same prcsxuro u the 
pWMde h*i, and having the other end, oojifllkliiie of a level surface of 
Waur, Aeely exposed to lhe atmosphere, rr else Savina otherwise qlrmi- 
■pheiia proiBUre there , or briefly we may nay that tha fre+ltvtl Tar any 
pertido of water is the level of the almoaphenc end of ita pressure column, 
ot of an equivalent ideal preuQra-«oJumu 

“ ^hat is to rev, except when by gaologioal changed the causes which have 
««■ producing the alluvial plane nave become extinct, end erosion by the 
inar haicoma to predominate over deposition. 


free-level, in the water along ihe inner bank produced by centri¬ 
fugal force in the way already explained. 

It mejjp now be remarked that the considerations which have 
in the present paper been adduced in respect to the mode of flow 
of water round a bend of a river, hv bringing under notice, con¬ 
jointly, the lowering of free-level of the water at and near the 
inner bank, and Lhe raising of free-level or the wateT at and near 
the outer hank relatively to Lhe free-lffcel of the water at 
middle of the stream, and the effect of retaraation of velocity 111 
the layer flowing along the lied of the channel in diminishing the 
centrifugal force in the layer retarded, and so causing that re¬ 
tarded water, and also fnctionally retarded water, even in a 
straight channel of approach to the bend, to flow obliquely 
towards the inner bank, tends very materially to elucidate the 
subject of the mode or flow of water round bends in pipes, and 
the manner In which bends cause augmentation of mctional 
resistance in pipes, a subject in regard to which I believe no 
good exposition has hitherto been published many printed books 
or papers; but about which various views, mostly crude And 
misleading, have been published from time to time, and are now 
often repeated, but which, almost entirely, ought to be at once 
rejected. 


Mathematical Society, May tl —Prof. H. J. S. Smith, 
FRS, president, m the chair —Dr Log\n was elected a mem¬ 
ber of the Society —Mr Tucker communicated a paper by Mr 
S. A, Renshaw, on the inscription of a polygon in a conic 
section, subject to the condition that each of its sides shall pasi 
through a given point by the aid of Lhe generating circle o( the 
conic The inscription of a polygon in a circle, subject to the 
like condition, has been accomplished by several eminent geo¬ 
meters, in a remarkably easy manner by the late Mr. Swale 
The object of Mr Renshaw’s paper is to show how, by an easy 
transformation, e/Tec led by means of the generating circle, the 
construction ol the problem in the circle can be rendered avail¬ 
able to the resolution of the same problem in the conic sections 
The author draws figures exhibiting the inscription of a pentagon 
111 an ellipse, and of a quadrilateral in a hyperbola Mr. Kenahaw 
also extends some other properties (for the circle) given by Mr. 
Swale in the Liverpool Apollonius (p 45) to the conic sections — 
Prof Cayley then spoke on Lhe representation of imaginary 
quantities by an (», n) correspondence The Chairman and 
Dr Hint spoke on the subject of this paper, Prof. Cayley 
having taken the chair, the President communicated two notes 
The mat was on a theorem relating to the Pcllian equation Let 
D be any integral number, let T and if he the least integral 
numbers which satisfy the Pellian equation T a — DU* = I, 
and let A|, fl,, A,, . . A* n be the period of complete quotients 

of the form which is obtained in the development of 

the root of any quadratic equation of determinant D in a con¬ 
tinued fraction The equality 

n. xiisx . . - xn in = T+ ujd 

was established in the note, and an expression for the number or 
non-equivalent quadratic forms of determinant D was deduced 
from ir The second note was on the value or a certain arith¬ 
metical determinant. Let («, «) represent the greatest common 
divisor of m and n , and let $ («r) represent the number of num¬ 
bers prime to w, and not surpassing m , lhe equality 

a±(i, 1) (2, 2) (m r m)^ 4 ,( i)*(2) . . *(*) 

was established in the note, and several consequences deduced 
from it. 


Zoological Society, May 16,—Dr. A. Gunther, F.R.S , 
vice-president, in the chair. — Dr. P Comne exhibited and 
made remarks on the Ecological specimens collected by him 
during the survey of the south-eastern coast of New Guinea by 
H M.S. Basilisk. —Dr. Gunther exhibited and made remarks on 
a collection of Mammals from the coast of Borneo, opposite to 
Labuan. Among these were especially noticed a young example 
of a Monkey {Afaca&s melanotu) of which Ihe exacL habitat was 
previously unknown, and a new species of Tupaia t proposed to 
be called T minor —Dr Gunther also read an extract from a 
letter recently received from Commander Cookson, R.N , stating 
that he was bringing home from the Galapagos Islands a living 
pair of the large Land-tortoise, of Albemarle Island. Com¬ 
mander Cook ion stated that the male of this pair weighed 
270 lbs., the female 117 lbs.—Mr. Scliter exhibited the skin of a 
rare Pacific Parrot (Conphiius kuhh\ which had been obtained 
by Dr. T. Hale Streets. U.S Navy, at Washington Island, of 
the Palmyra group* and had been sent to him for examination 
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by Dr, & Gouas.—Pfo£ Martin Dancaiii F.R.S v md tl» 
■Mud pbrtlon of a memofr on the Mndrefomrim dredged up 
during kM expedition of H«MS Porcujma *— Prof. B um also 
YW& descriptions of new littoral and dicp*M corals from the 
Atlantic Ocean, the Antilles, the New Zeeland add Japanese 
Seal, and the Fenian (kU.—Prof W. H Flower, F.R.S., reed 
a paper on tome cranial and dental character! of the existing 
■pedes of F)iinnri ifiteg This paper contained the result of the 
examination of fifty-ffitoe abulia of Rhinoceroses contained in 
the Museum of the College of Surgeons »d the British Mu¬ 
seum, and described the principal charocta-lMics of the Are 
forma under which they could all be an^uocd, jflki I. Rhinocero j 
unicornis, Linn (including R s/mocephaJus, liffo) r a. Rhino¬ 
ceros sondaitns, Cuv. (including j? JlmiM'i and R, naseths of 
Gray); 3. Ceratorhinus sumatrtnsis f Cuv. (including C nifer 
Cray) s 4- AtoUdnt Qicomv, Linn (including A . MJon % A, 
Smith f 5. AUfodus stMHj, DarchelU It was also shown that the 
skull of a Rhinoceros lately received at the British Museum from 
Borneo, was that of a two-horned species not distinguishable 
from C- tumcUrtnsu .—a communication waa read from Dr. 
Julius von Haist, F.K.S., containing romc further notes on 
Oulodon erayt, a new genus of Ziphioid Whales, from the New 
Zealand Seu, 

v Geneva 

Physical and Natural History Society, February 3.— 
Prof. Marignac gave a rhumi of researches on the ipeciftC 
heats of saline solutions Thu work, the result of a long 
series of experiments, does not lead to any general law enabling 
ua to infer the specific heat of the solution from that of the con- 
atituent elements, bases, or aciili. This paper U published 
in the Archives da Sciences —M Th^oa. Turrettim, who 
hu to make frequent visits to the bonng of the St. Gothard 
tunnel, gave an account of a phenomenon which is frequently 
prod need during the progress of the work in the granitic 
mail of the mountain. When the rock is shaken by the 
explosion of • mine, the reports resulting from the explosion are 
not the only Immediate ones produced. Afterwords, and at 
unequal intervals, other spontaneous explosions are produced, at 
considerable distances from the mine-hole, of which the cause is 
unknown, and which cauie numerous arcidents to the workmen. 
The phenomenon 11 new, and it appears to indicate in the very 
substance of the granite, a species of tension inherent in ill Tor* 
madoo, sad which, agitated at one poiut, Is transmitted to a 
distance so as suddenly to disengage large fragments of material. 
It may be compared with the experiment daily made hy the 
quurrymen who work the erratic blocks in the valleys of the 
Alps, to obtain building materials In oTdcr to obtain them 
they use wedges of wood which they drive into holes pierced for 
the purpose, and which, being wetted, cause by their expansion 
the disjunction of the granitic muses. This disjunction is not 
produced by gradual Assures as In the case of mill-stones, for 
example. It u always accompanied by an explosion more or 
leu violent, and the two disjoined surfaces cannot again be 
exactly fitted to each other There 11 deformation of the mate¬ 
rial, leading bo the presumption of a state of latent tension exist, 
tag in the constitution of the rock itself, and which a point 
hitherto quite mysterious, may throw light on the mode of forma¬ 
tion of these ancient rocks. 

Paris 

Academy of Science!, May 22. —Vice-Admiral Paris In 
the chair —The following papers were read ■—Second note on 
theoretical and experimental determinations of the ratio of the 
two specific heats m perfect gases whose molecules are mona¬ 
tomic, by M Yvon Villarceau —M Vulpisn was elected Member 
In Oie Section of Medicine and Surgery, in room of the late M. 
Andial— On photographic images obtained at the foci of 
o>liODomlcal telescopes, by M. Angot The dimension of the 
Image in greases considerably with duration of exposure and in¬ 
tensity of the light The phenomenon U the same, whether the 
Collodion he dry or moist; also when the intensity of light is 
yufedj the time of exposure remaining constant. M. Angot was 
U4 to reject the idea of a travelling (chemineounJ) of the photd* 
graphic action. He deduces the effects from the ordiaaiy theory 
of 1 (hniactimx —Action of organic adds on the tungstates of soda 
and ppCfttity[.by M. LcTort.-r-un the physical properties of water 
supply, byfM- Geraidbu He distinguishes two types—blue 
water and dhi(p%Wai^—represoited at Paris by (he Vanne and 
fbe Setae itepeattelj- The blue is changed mu* green in many 
WM, bat spost powfrtyty by organic matter La decomposition,— 
Oh vm ktd contained in otTUin platinum points u *ed fa lightning- 



condactorst by M. da T Two 
lightnings! the VeSuvtaTobMrrmtory fa Mhfah) 

10 to ia pec cant of lead. Platinum pcipts fcf- j 
should have at least a density — ai ^it>h ,1m I 
pertles of borax, by M. Larrty. —On the prep trade 
containing cyanide of potassium, for destruction pi 
by M. Mmus,— On instrumental diffraction, by K 

draws some inferences from the fact that twq ot_ 

telescopes of different apertures do not perorivfe the - „ 
at the same instant) the telescope with the smaller CpbtfmT 
show it a little sooner than the other. —Modifications fa feftjgtife, 

S ilts, rendering iheir contraction easier and more ecohqmjkhly 
!. Onimui, He substitutes parchment paper for the JMmmf 
vessel Thus a simple and good sulphate of copper pffef w be 
ma le by wrapping a sine cylinder in psrchmcflt paper, wfaniffg 1 
Bpirolly a copper wire rouqa this and immersing tb^Whole fa A',. 1 
sulphate of copper solution.—New experiments on the 
of ice, by M, Bianco ul Ice expelled by constant preetW 
an iron plate ay.) rises m a crest abont the compressing body. 
It has, manifestly, compressibility or pliBtldty^ but stow andyefy, 
limited.—On nitrides and carbides or niobium and tantalum* 

M. Joley.—Normal pyrotartanc acid, by M RebouL—On etef^ 
trolyais of denvatlvcs of aniline, phenol, uephtjUmipe, and 
arturaqulnone, by M. GoppeUroeder.— On the fixation of atom* 
■phene nitrogen by mould, by M. Schloeaing. M. Delmlrt 
expenmente to prove that gaseous nitrogen can be fined Iflastkfo 
of combination by various organic matters, wen repeated (with 
certain precautions) by the author, but with negative results.— 
On the nature of the mineral substances assimilated by chain- 
pignone, by M. Cailletet. The mycelium takes from the soil al¬ 
most tha whole of the alkalies and phoepboria acid present. The 
ashes of champignons are simpler than those of chkvOpbltt 
plants 'Silicon and iron, important elements In the litter/ afe 
absent In the former * which are also poor in lime and magnesia. 
The author explains how fairy circles am formed,—On lut ana¬ 
tomy of the musical apparatus qf the gnUahopper, by Mb Car- 
let He corrects, Id some points, what has hitWt* be«H 
about this organ.—On anew spades of psompCrinla (/ 

Sch widen) parasite of Eckmotardinm cord*tnm % by J _ 

—On the deposits of quaternary fosiUs ia;MsWtec i, 
Gaudry. Tuts district, which has not yet attracted mnfli Jf the 
attention of geologists, is one of the moat Interesting fa Franca 
for s'udy of quaternary palaeontology. —The AWkq4 or dWaif^ 
of the interior of Africa, by M. Marietta. Dfffh pbur an 
Important part in the religions of the ontfont' J^manA 
and it is probable the Utter knew the ccjtapy gf the Niams- 
N lams. —Traumatic tetanus treated s mmmSsMf by intrakmnons 
injections of chloral, note by M. Or^.—Op tfcn erosions which 
must be attributed to ac tion of diluvial Watcra, by if- Robert 
Thcie are, on hill-rides such aa those la th* vallsy of Qfo Oiscv 
two aorta of aroslons, the one very old, reaching bock id the 
cataclysm of peologuL*, the other more recent, aityl Still in tha 
process of being formed. i* ' 
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THURSDAY, OCTOBER 19, 1876 


MAUBSLEY'S “PHYSIOLOGY OF MIND" 

The Physiology of Mind. Being the First Part of a 
Third Edition, Revised, Enlarged, and in great part 
Re-written, of 11 The Physiology and Pathology of 
Mind." By Henry Maudsley, M D. (London . Mac¬ 
millan and Co, 1876.) 

M AN very long ago, probably about (he time he 
became man, reflected that he felt and thought, 
since then no one has ever had the least doubt, as to 
whether a given object of thought was a fact of mind or 
of body; and every attempt to resolve the one into the 
other has been but the vain enterprise of a misguided 
intelligence The physical and mental stand over against 
each other—the fundamental duality of being which no 
effort of thoughL has been able to transcend. How, after 
reflecting that they felt, our far off ancestors came to refer 
their feelings and reflections to a soul or spiritual entity, 
which they supposed to inhabit and animate the body, to 
cause and direct its movements, can never be more 
than a subject of speculation But that such was 
the universal belief of mankind, that such is still the 
creed of all save a few, and that all language has been 
evolved under this conception, scarcely requires to be 
stated. For ages the curious speculated around the 
fascinating mystery of the union of soul and body—and 
yet the mystery Temained. A slow change of view, how¬ 
ever, was taking place. From the belief that the life 
and movement, the health and disease of the body, 
were in some way directly dependent on a conscious, 
thinking soul, we have passed gradually, very gradu¬ 
ally, to the view held by that body of thinkers who 
claim to be the sciuitific psychologists of the present day, 
which is, that mindWceling, and thought, in a word, con¬ 
sciousness, is depen^at on bodily organisation. Dr. | 
Maudsley presents the volume before us as a treatise or 
“disquisition, by the light of existing knowledge, con¬ 
cerning the nervous structures and functions which are 
the probable physical foundations, or the objective aspects 
of, those natural phenomena which appear in conscious¬ 
ness as feelings and thoughts, and are known only in that 
Way.” * 

Ten years ago, when Dr Maudsley published the first 
edition of his work, “The Physiology and Pathology of 
Mind,” of which the volume before us is the first part 
much enlarged, there was a need, which no longer exists, 
for iterating and reiterating the evidence of the invariable 
and uniform connection of mental phenomena with ner¬ 
vous organisation. This useful work Dr, Maudsley did 
well, and as he himself says, “ with all the vehemence of 
youthful enthusiasm " The dependence of consciousness 
on nervous organisation may be claimed as fairly estab¬ 
lished, and the great question that now presses on the 
attention of the scientific psychologist is, What mode of 
connection can we figure to ourselves as the relation sub¬ 
sisting between consciousness and the material organism? 
We arq among those who maintain that to this problem 
no acceptable solution has yet been proposed. Dr. 
Maudsley thinks otherwise, arid much of the present 
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volume is taken up with attempts to unveil this deepest of 
nature’s mysteries. We have come to believe, taking it 
as established, that for a given fact of nervous action 
the corresponding fact of consciousness will ever be 
the same. The question now is, in f £hat relation does 
this fact of consciousness stand to tig* constantly related, 
but totally unlike, phenomena which we describe as 
nervous action? The phenomena, it is answered, are not 
so totally unlike. “Above all things it is now necessary,” 
says Dr. Maudsley, 11 that the absolute and unholy 
barrier set up between psychical and physical nature be 
broken down, and that a just conception (of mind) be 
formed, founded on a faithful recognition of all those 
phenomena of nature which lead, by imperceptible gra¬ 
dations, up to this its highest evolution” (We continue 
the quotation simply as illustrating Dr. Maudsley's style, 
which we venture to think is still at times rather above 
the sober unimpassioned language of science.) " Happily, 
the beneficial change is being gradually effected, and 
ignorant prejudice or offended self-love in vain opposes a 
progress in knowledge which reflects the course of pro¬ 
gress in nature , the stars in their courses fight for such 
truth, and its angry adversary might as well hope to 
blow out with his pernicious breath the all-mspinng light 
of the sun as to extinguish its ever-waxing splendour" 
Well, the unholy barrier between psychical and physical 
nature has to be broken down, and to this end we are 
called on to form a conception of mind which will enable 
us to conceive it as a product of physical evolution. 
Complete failure has, we think, been the reward of eveiy 
one who has ventured on this most hopeless undertaking 
(sec our article 11 Cosmic Philosophy,” Nature, August 
5, 1875). Let us see, however, how Dr, Maudsley would 
have us proceed. In the first place, we are invited 10 
perceive distinctly “ that consciousness is not co-extcnsive 
with mind, that it is not mind but an incidental accom¬ 
paniment of mind." This is certainly a large demand 
to begin with, and wc would rather be with Lhose 
who would mainLain “ that it is improper and indeed 
absurd to speak of mind except when speaking of states 
of consciousness.” The word 11 mind ” has been used by 
all mankind to denote states of consciousness, and not a 
material organism, nor the changes in an organism The 
philosophers also are against Dr. Maudsley, but of these 
he makes little account. We may notice in passing, 
however, that, in preparing for criticism Prof. Bain's 
statement that mind is “ the sum total of subject experi¬ 
ences, that which has not extension,” he finds it con¬ 
venient to “ alter the wording of it ” so as to make it 
11 run thus—mind is the sum total of the experiences ot 
that which has mot extension, that which has not exten¬ 
sion being a subject /” We can only suppose that Dr. 
Maudsley has wholly misunderstood Prof, Bain's words, 
prof. Bam, as we understand him, means to give a double 
description of mind—it is the sum total of subject experi¬ 
ences, or again, it is that which has not extension. The 
difference between this and the statement—mind is the 
sum total of the experiences of that which has not exten¬ 
sion—is obvious. 

But to proceed. By insisting that " emotions good or 
bad are physical phenomena,” “ that ideas arc insensible 
motions of nerve-molecules, of the nature of vibrations," 
Dr. Maudsley can without much further violence to 

L C 
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language bring the relation of mind to the physical 
organism under the familiar conception of org^n and 
function. 

Cabams spoke of Lhc brain secreting thought as the 
liver secretes bile. Dr Maudsley recognises* however, 
that this is a " fallifcious comparison.” 11 Here,” he says, 

11 as elsewhere, confusion is bred by the common use of 
the word secretion to express, not only the functional 
process but the secreted product, both the insensible 
vital changes and the tangible results of them.” It 
seems, then, that by the word “mind” l)r Maudsley 
really means to denote certain vital changes of the brain 
and nerves ; when he speaks of an emotion or an idea, 
he means to refer to ceitnin peculiar agitations of the 
while and gray matter of the nervous system There is 
no difficulty now in seizing Dr. Maudsley’s meaning when 
he speaks of “the performance of an idea/’ nor in con¬ 
ceiving “ mind/' that is, the nervous operations, as the 
functions of the nervous system. And we have no other 
criticism to make than is implied in the remark that Dr 
Maudsley by using language in this way would not, we 
fear, commend himself to the old woman who was all her 
life so thankful that Adam had had the good sense to call 
all the animals by their right names. 

Accepting Dr Maudslcy's nomenclature we have not.the 
slightest difficulty in conceiving 41 that all the operations 
which are considered mental and to belong to psychology, 
may be performed as pure functions of the nervous 
system, without consciousness giving evidence of them, 
or having any part m them ; ” on the contrary we are, as 
will presently appear, disposed to be more thorough than 
Di. Maudsley himself in regarding the physical machine 
as sufficient for all its own operations Hut before pro¬ 
ceeding to this the second branch of our criticism, let us 
recall the original, in fact, the only difficulty Are we, 
now that we can talk of the 41 physiological mechanism ” 
working out the 44 cogniLion of a logical necessity without 
the aid of consciousness ”—are we in a beiUr position to 
figure to ourselves the mode of connection between con¬ 
sciousness, Ihis mere “satellite of mind," and those 
physiological operations ? The darkness remains thick 
and impenetrable as ever. Here are some of the 
empty, worse than empty, phrases, with which Dr. 
Maudsley would have us conceal the limits of our intelli¬ 
gence, and our blank ignorance of what lies beyond these 
limits. “Consciousness, 11 he says, “is a quality or attri¬ 
bute of the concrete mental act.” It is, however, we may 
be permitted to think, a most singular quality of physio¬ 
logical operations—we must not forget that these are our 
mental facts—for it has, like Lucifer of old, rebelled 
against the supreme power, having, as Dr. Maudsley 
complains, “miraculously got rid of its substance, and 
then with a wonderful assurance assumed the [office of 
commenting and passing judgment from a higher region 
of being, upon the nature of that whereof it is actually a 
function.” Consciousness, then, is a function, an attri¬ 
bute, a satellite, a quality, the usual but lf not the indis¬ 
pensable accompaniment of mental function.” To ask 
why “ cerebral organisation functions as conscious 
energy?,” is, says Dr. Maudsley, “ an unwarrantable 
demand.” It would probably be so ; what is asked of 
men of science is not why t but how t How are we to 
manipulate our conceptions of matter and motion, so as 


to get out of them our conception of consciousness ? 
The thing is not to be done. 

We come now to the second branch of our criticism. 
Strange to say, after preaching the gospel ofMattof* and 
11 the wonderful works which it is continually doing Before 
our eyes,” Dr. Maudsley finds himself as helpless As the 
most bewildered of the metaphysicians, whom he holds in 
such supreme contempt, to work the animal machine with¬ 
out the assistance of something that is not physical. In 
arguing against the presence of consciousness in the per¬ 
formances of the decapitated frog, Dr Maudsley contends 
that consciousness is not required for the performance of 
these movements, that they “ may be explained satisfac¬ 
torily without the assumption that its spinal chord pos¬ 
sesses feeling and will,” 11 that the frog acts necessarily 
and blindly.” In thus contending for the 11 mechanical,” 
“the entirely physical nature of the movements/’ Dr. 
Maudriey would distinguish them from another class of 
actions which he recognises as noL entirely physical in 
their nature, as somehow “ dependent on consciousness,” 
not blind and necessary, but u instigated by will and 
guided by intelligence ” Surely it is to little purpose that 
Dr. Maudsley has made thought and emotion physical 
phenomena, if he must after all call in the aid of con¬ 
sciousness of something not physical, to work the me¬ 
chanism of a frog. This is not, as might be supposed, a 
mere slip in a subordinate aigumcnt The thraldom of 
spiritualism, from which Dr. Maudsley lias not escaped, 
betrays itself in all pans of his book, even when he is 
deliberately sliaimng after his favourite conception of a 
thinking machine. 14 It may seem/’ he says, 44 an extra¬ 
vagant thing to say, but to me it seems conceivable that 
a man might be as good a reasoning machine with¬ 
out as he is wiLk consciousness, if wc assumed his nervous 
system to be equally susceptible Lo the influences which 
now affect him consciously, and if we had the means, by 
microscope or galvanosropc or some other more delicate 
instrument hereafter to be invented, of reading off the 
results of his cerebral operations from without,” Why 
does Dr .Maudsley need Lo call in the aid of microscope, 
or galvanoscope, or some other more delicate instrument? 
Why should his unconscious man, equally susceptible to 
the influences which now affect him consciously, not be 
able when asked to tell us the results of his deliberations, 
or to write them down for us ? Is it that after the sound 
waves of our question have agitated the typipanum and 
set the appropriate nervous mechanism in motion, these 
physical phenomena have to be translated into, or taken 
note of, by consciousness—by something that is not 
mechanism, or that is at least more than the working of 
mechanism—in order that Lhis nervous stimulation from 
without should give rise to the movements implied in 
speaking or writing ? Dr.Maudsley's unconscious reasoner 
who cannot tell us the results of hn reasoning is a defec¬ 
tive construction. In spite of himself Dr. Maudsley gives 
to consciousness, to 44 the witness/ 1 “ the sense by which 
the (reasoning) operations are observed within,” exactly 
the mysterious place and inconceivable functions which 
less advanced people attribute to the thinking soul, which 
they believe to inhibit the body to cause and direct its 
movements, 

Our space requires that we should bring our criticism 
to an end j nor is there much occasion to carry It further. 



NA TURE 


543 


Oct . 19, 1876] 


We shall therefore conclude with a remark on Dr. 
Maudsley*s attempt to make something of the will—that 
apparent point of contact of the physical and the mental, 
which has been the veritable will-o’-the-wisp of our 
psychologists. Towards the end of his book (p. 442) Dr. 
Maudsley, in examining a u simplest case of volition/’ 
tells us that it “ sprang from that fundamental property 
of organic element by which what is agreeable is sought, 
what is painful is shunned. 1 ’ This is not advancing 
knowledge, but rather the reverse. How can any sub¬ 
stance, whether we call it organic element or by any 
other name, seek the agreeable and shun the painful ? 
By movements; we know of no other way of seeking 
and shunning But how are these mental things, pam 
and pleasure, related to movements of any kind ? Here 
we And ourselves, after much laborious groping, face to 
face with the very problem we set out to solve. Truly 
what we have to learn in psychology, before and above 
all things, is our ignorance. 

Douglas A. Spalding 
OUR BOOK SHELF 

Annua/ Record of Science and Industry for 1875 Edited 
by;Spencer F. Baird, with the assistance of eminent 
men of science. (London Trubner and Co, 1876.) 
For this admirable record we have again to thank our 
American fnends. The volume now extends to some 
900 pages, and each year brings improvement as well as 
enlargement of its contents. Unfortunately so many 
subjects are now embraced within the scope of this 
annual record, that the space devoted to each subject is 
necessarily curtailed. This, we think, is a misfortune. 
If feasible, we would venture to suggest a division of the 
record into two parts, inasmuch as pure, applied and 
very homely science are here in close and curious juxta¬ 
position, Thus we And “ tables of elliptic integrals,” the 
a computation of the areas of irregular figures," or the 
“dissipation of energy,” followed by “beautiful ornament 
for rooms,” “ renewing wrinkled silk," and “ improved 
modes of closing barrel hoops.” It is true the editor has 
most carefully and laboriously classified the whole, so 
that we are gradually let down from elliptic integrals at 
the beginning to barrel hoops at the end. Doubtless the 
editor considered that by these things men would learn 
“beer and skittles 11 was an integral part of the scientific 
as well as the popular need. The first half of the work, 
which gives a general summary of scientific and industrial 
progress for the past year, is more carefully edited than 
the brief notices of papers which form the second half. 
For example, turning to general physics, we find para¬ 
graphs on Mr. Crookes’ experiments scattered about 
in several places , the same is true of Dr. Guthrie's 
researches on cryohydrates and of several others we 
might name. Again, in the index, which is extremely 
minute, the same name is put under different headings ; 
thus, Mr., Mr. Frederick, and Prof. Guthne are the same 
person, though separately referred to But in spite of 
these criticisms, the book is a useful one and contains a 
vast mass of information. Sketchy as it is, nevertheless 
it is undoubtedly the best annual record of science—in 
fact the only one in the English language , and hence we 
are glad to observe that a suggestion we made in noticing 
the preceding volume, namely, having a London as well 
as a New York publisher, has now been earned out. The 
scientific bibliography of the year and the references to 
periodicals, giving the fullest reviews of the books them¬ 
selves, is an excellent and valuable feature of this Record. 

Causeries Scientifiques. J. Rothschild, Editeur. (Pans) 
This little book gives a brief and popular account of 
some of the principal discoveries and inventions of the 


past year. It is written in a lively, simple style, and 
doubtless has done something in France to extend an 
interest in science and to spread a knowledge, though 
but a superficial one, of the more striking results of expe¬ 
rimental research. The absence of technical terms 
brings the volume before us within the comprehension of 
those who have had no scientific education. How is it 
we are so behind our neighbours in books of this kind? 
It would, however, have been well if the editor of this 
volume had paid a little more attention to the spelling of 
English names, and exercised closer supervision through¬ 
out, as we notice several misprints in its pages 


LETTERS TO THE EDITOR 

[The Editor dots not hold himself responsiblefor opinions expresses 
by hu cot respondents. Neither can he undertake to return , 
or to correspond with the writers of rejected manuscripts. 
No notice is taken of anonymsms communications. ] 

The Belf-fcrtihiation of Plante 

, Some years ago my suspicions were strongly nroused by certain 
observations, against the importance of liiterciossing , and since 
then other conclusions, such as the following, have been steadily 
forcing themselves upon me, and which will probably agree with 
Mr T Meehan’s. (1) that ael [-fertilisation was the primordial 
condition of plants ; (2) that conspicuous flowers of all kinds are 
a secondary result, due to insect agency, by increasing the size 
dec., of the perianth; (3) that this has, in its turn, caused a 
correlative disturbance in Lhe sexual arrangements, viz , thst it 
has caused to be sacrificed the (originally) normal state of self- 
fertilisation, and has set up croBB-lertdisation instead , (4) that 
this latter being 1 datively less certain of being effected, is com¬ 
pensated for by a superabundance of pollen, alteration in its 
form and influence, dimorphism, the separation of sexes, and 
perhaps oLher details of sexual differentiation , (5) that the exist¬ 
ing self-fertilising flowers are in no case primordial but degraded 
forms f (6) that in consequence of such degradation, of the 
perianth especially, the sexual organs have recovered their 
Original energies, and so resume their long lost self-fertilising 
powers. 

The rationale cf the whole process I take to be 11 compensa¬ 
tion," In the first instance, the enlargement of the corolla is 
accompanied either by a more or less degree of destruction of 
one or both of the sexual organs , as in the raj -florets of Cen - 
taurea , which are neuter, in 4 t double” flowered composite, 
where the new "ligulate” ones pass from the usually her¬ 
maphrodite condition of the tubular disk florets, or male, as 
in Calendula , to female only, or even to the neuter state, as in 
Dahlia; or else by the above-mentioned differentiations of 
the sexual organs in their forms and functions. The primary 
cause of such increase in the perianth may, perhaps, be due to the 
mere mechanical influence of the insects themselves, which by 
constantly renewed pressure, may determine a flow of nutriment 
to those parts ; this—which I only assume as probable—diverts 
it temporarily from one or both whorls of essential organs. The 
result is protandry or protogyny, &c To compensate again 
for the loss of self-fertilisation, there come into play, as stated 
above, oil the adaptations to secure inter-crosaing Hence the 
idea of plants abhorring inter-breeding appears to have arisen 
from observing conspicuous flowers only, and as these are m the 
majority nowadays, it was a reasonable conclusion but the self- 
rertiiismg ones are extremely numerous altogether, and it is this 
small but highly significant minority, not to add the special 
contrivances which occur in order to secure self-fertilisation, 
which leads one to the opposite conclusion 

Self-fertilisation 1 believe hot to be always an absolute but a 
purely relative condition; that although many species arc now 
altogether self-fertilising, yet whenever conspicuous flowers be¬ 
come dwarfed, I suspect there is a tendency to their becoming self- 
fertilising. I have found it to be so in some Cases, and should feel 
extremely glad if any readers of Nature would kindly observe, 
at this season of the year especially, whether any dwarfed wild 
or other flowers they can find am self-fertilising or not, or else be 
good enough to forward the same to me For example, I have, 
this September, found dwarfed blossoms of Linarta vulgaris 
often spurless and without honey, having the stigma situated 
between the two paLrs of anthers, and the pollen-lube* pouring 
Into it both from above and below, biaularly in small flowered 
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Specimen* of TofetthUa replans, leal than half An inch in dia¬ 
meter, and even in unexpanded buds, were the polleb-tubes 
penetrating the stigmis 

1 call attention to pollen-tubes, because, unless they be 
observed, pne cannot feel absolutely certain that the dowers are 
really idf-fertilised , and even then, that fact must be associated 
with the relative positions of anthers and stigmas, and the 
resulting abundance of fruit 

Axiother point I would mention of importance is the necessity 
Of observing the order of emergence of the whorls. The subsequent 
rates bf growth may prove a source of deception, so that it is neces¬ 
sary to go back to the very earliest condition when the parts are 
little more than papillee, and If possible even before one or more 
of the whorls have put in an appearance at all. Now I find that 
in conspicuous flowers, with cerium exceptions, the corolla is 
very often the last to emerge, though ultimately it attains by far 
the largest size when adult, that the stamens usually come dnectly 
after the calyx, which, if present, is always first, acting as a 
protecting and nourishing organ , and that the pistil comes next 
ouch an order results usually In ptotandry; but while con¬ 
spicuous species, as Sfc/lat la Holoitca, and Cardamwepi aUmis, 
have the order, calyx, stamens, pistil, corolla, inconspicuous self- 
fertilising species are often as follows — eg , Cerastmm glome- 
ratum — calyx, pistil, stamens, corolla, and Nasturtium officinale, 
calyx, stamens and pistil (together), corolla- These examples, 
out of many collected, appear to point to an important connection 
between the order or emergence and development on ihc one 
hand, and cross nnd self-fertilisation on the other The connec¬ 
tion between these two orders of fads I take to be, as already 
stated, due to the fact thit the energy of conspicuous flowers la 
diverted into the corolla, which thereby delays the development 
of the pistil , but when the corolla is arrested, the pistil recovers 
itself, and its growth is equal to or precedes that of the atamens, 
the result issuing in a synchronous maturity, and consequently 
self-pollination. Gforc.k Hfnsiow 

7, Bcminck Terrace, Regent’s Park 

Wallace 1 * " Geographical Distribution of Animals” 

Allow me to point out in NaiuRe a few errors which occur 
I11 Mr. Wallace’s 11 Distribution of Animals/' regarding the 
extinct mammalian fauna or India 

In the first place, there 19 a mistake regarding the locality of 
the Berim Island (vol 1 , p 362, vol. ii , pn, 157 and 221), from 
which Tertiary fossils have been obtained, in Mr Wallace’s 
hook the Penm Island, at the entrance to the Red Sea, is the 
one referred to, whereas the true spot is Perim Island, in the 
Gulf of Cambay. 

There Is, therefore at present no known Bnot to the eo^twaid 
of India which shows the former extension of its Ttitiary mam¬ 
malia into Africa and Kurope, although such extension doubtless 
existed. 

The extinct genus Enhydnodon, from the Siwaliks {c.g vol 
ll., p. 2oo), is always referred to as Enhydnon. 

In Vol. 1. (p. 122) the genus Tapirus is mentioned as occur¬ 
ring in the Miocene of the Punjab, this determination is on the 
authority of Dr, Falconer, who hastily examined a single tooth 
(bow in the Indian Museum) , this tooth, and others subse¬ 
quently found, turns out to belong to Lhe European Miocene 
genus Listnodon j the only other mentioned occurrence of a 
fossil Tapir in India, li by Mr Clift, who figured the symphysis 
6f a mandible (Ceol Trans , sec ser,, vol li) from Burma, 
this may, however, also belong to Listnodon. 

In vol iL (p 202) the genus Ursui Is mentioned as having 
been described from the Snvaliks and the Nerbudda Valley ; U 
has only been described from the latter locality, Hysenactos 
being the Siftalik penus. A new species of tame Ursua has, 
however, been obtained this year from the SLwalikfl, and will be 
subsequently described. 

In vol. ii. (p 212) Hipparion should also be mentioned as 
having been found in India as well as in Ehropc 

At p. 228 of the same volume, it is ■ fated that Elephas has 
11 perhaps one species Pliocene in Central India; ” in reality 
there are two species undoubtedly from thfc Newer Pliocene or 
the Nerbudd iL valley, viz , E, nomadlcus and E (Stcgodon) 
ton phis 

vol. ll, p. a^o, the genus Ilyitrlx has been fossil in the 
Siwaliks of India as 4 vcU as in Eurbpe and AmericA, 

I may add that, ■> announced in the August number of the 
11 Records of the Geological Survey of India, J> for the present 
?e«r. 1 have determined the existence of 1 species of Manls (the 


first fossil species of the genua) Ihd or a Cctatban, MtH othfefr 
pew forms, from lhe Siwaliks, Richard LydeKKER, 

Calcutta, August 27 Geological Survey of India 

The Resistance of the Electric Arc 

For the purpose or determining theoretically the best arrange¬ 
ment of cells for the production of the electric light, it was neces¬ 
sary to know the resistance of the electric arc Not being 
acquainted with any source from which this information could 
be derived, we determined this resistance experimentally in tiro 
distinct ways 

1 The current from sixty new Grove’s cells joined in senes 
(and of which the immersed part of each platinum plate was 
About 13 squire inches in area and oi each zinc plate about 25 
square inches) was used to produce an electric light with a 
Duboscq’s lamp, when a small known resistance consisting of 
many metres of tnick bare copper wire hanging in the air was 
also introduced in circuit This wire was sufficiently thick for 
its resistance not to be sensibly altered by the passage of the 
current. The difference of potentials between the carbons was 
measured with a 'lhomaon\ quadrant elccLromUer, using the 
induction plate and compaied with Lhe difference oT potentials 
beLween the two ends of the wire of known resistance. These 
two measurements were made rapidly one after the other and 
tepeated very many times. Then since at any moment the same 
current is flowing throngh the electric arc and the wire, the two 
differences of potentials measuied rapidly one aft^r the othei are 
proportional to lhe resistances 

The above method showed that the resistance of the electric 
arc varied considerably even when the light appeared quite 
steady, that the resistance was never more than 20 ohm and 
had an aveiagc value oT about 12 ohms 

2, On nnoLher occasion the current from eighty similar Grove’* 
cells joined in senes, which had been joined up for three hours, 
and ttbcd at intervals during this time for the production or the 
light, was sent through the coils of a differential galvanometer. 
In one circuit was a Very high resistance and In the oLlier the 
electric arc, each coil of the differential galvanometer was shunted 
with a wire of small resistance Nearly tile whole current, 
therefore, went through the arc. The shunts being properly 
adjusted to obtain balance, the resistance of the arc, os in the 
previous case, was found to vary much buL never to exceed 29 
ohms and to equal about 20 ohms when the light was best. 

That the resistance would he larger than in the previous case 
was to be expected since Lhe battery contained more cells, and a 
bnghtei light would, therefore, be obtained With the carbon 
points further aparL 

At a convenient opportunity we hope to take time readings of 
the resistance together with photographs of the light on a revolv¬ 
ing band of sensitive paper in order to determine the exact resist¬ 
ance corresponding with the brightest light for any particular 
number of ccila 

The results, however, given above show that with cells such 
as we used, and which are the common Grove's cells employed 
in England, no attempt should be made to join any of the cells 
in parallel circuit umil at least 200 have been joined in senes, 
for since the resistance oi each cell is about o 2 ohmij floo of them 
would have a resistance of 40 ohms, a resistance certainly lei* than 
double Lhe electric arc for that battery corresponding with brightest 
light, and we have Bhown {Telegraphicjournal, March 15, 1873) 
that the cells of a battery should be joined in series until lhe 
battery of resistance L double the external resistance, at which 
point the battery should be joined in two rows each containing 
half the whole number uf cells in scries, and the two rows con¬ 
nected in parallel circuit W. E. Ayrton 

The Imperial College of Engineering, John Perry 
Tokio, Japan 

Habits of Anlfnila Transmitted to Offspring 

Breeding many horses yearly on my station, I notice, as 
a matter of course, bo me of their peculiar habits. In a Serai- 
wild state on a run horses graze together m large or small com¬ 
panies, which 11 station hands” call 11 mobs; 1 ’ these mobs 
wander at will over a large area of country, finding abundance of 
ood natural pasture and water Some years since a mare 
ecame solitary in her habits, always seeking one particular 
creek; whenever released from work she made off to her favourite 
feeding ground by herself, if n rounded up with a mob” she 
would take the earliest chance that presented itself of reaching 
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her usual haunt. One of her progeny soine years after showed 
A similar liking fof solitude ; he was placed among several other 
hones (many of thtam he had known for years) on a small run inter¬ 
sected 4 ith bushy gulhe% more or less rocky. He was soon mis- 
sing, and search was made for him fdt some time without success , 
he was supposed to have come to grief in the bush, at length he 
was found, most unexpectedly, on a small patch of pasture 
between two rocky gullies thickly hushed ; this spot was bo diffi¬ 
cult of access that a slight track had to be cut to get the hor^e 
back Having been brought from a large station where he wa^ 
bred and reared, he no longer enjoyed a gTeat range by which 
he could place any long distance between his companions and 
himself, lie displayed much tact and mdgment in the way he 
secured the indulgence of hereditary habit, by dUc-overing and 
reaching with difficulty an almost inaccessible solitude. One of 
the best and fleetest stock mares for the fast and hard work of 
“ cutting out " 1 was a beautiful creature notorious as an incor¬ 
rigible kicker j she has most faithfully transmitted this vice to her 
offspring. 

vecuhanty in the foimatlon of the hoof has been handed down 
to descent after descent by a grand old mare who had this 
blemish as a slight counterpoise perhaps to her many virtues. 

A particular strain of Dorking fowls, which I have hail for 
thirty years 01 so, always shows a restless desne for rambling, and 
that too under the difficulty of meeting wiLh much persecution 
when shaving beyond their ample range. This special family 
always exhibits what may be termed the gift of locality 

Ohmitahi, N Z. Thomas H. Potts 


Moon-Stroke 

THERE is a papular belief that it is dangerous to"deep in full 
moonshine, as it is supposed to produce some injurious effect 
called moon-stroke. I have little doubt that Lhc popular belief 
ib well founded as far as the injury to some of those who have 
slept out at night is concerned, especially in full moonshine ; 
nevertheless the injury is not, I think, due to the moon, but to 
another cause, which I dull here attempt to explain. It has 
often been observed that when the moon is full, or near its full 
time, there are rarely any clouds about, and if there be clouds 
before the full moon nscs they are soon dissipated, and therefore 
a perfectly clear sky, with a bright full moon, is frequently 
observed. 

A clear sky admits of rapid radiation of heat from the sur¬ 
face of the carLh, and any person exposed to such radiation is 
sure to be chillod by rapid loss of neat. There is reason to 
believe that, under the circumstances, paralysis of one side of 
the face is sometimes likely to occur from chill, as one side of 
the face is more likely to be exposed to rapid radiation, and 
consequent loss of its heat This chill is more likely to occur 
when the sky is perfectly clear 

I have often slept in the open in India on a clear summer 
night, when there was no moon, and although the first part of the 
night may have been hot, yet, towards 2 or 3 o'clock m the 
morning, the chill has been so great that I have often been 
awakened by an ache In my forehead, which I as often have 
counteracted by wrapping a handkerchief round my head and 
drawing the blanket over my face As the chill is likely to 
be greatest on a very clear night, and the clearest mghta arc 
likely to be those on which there is a bright moonshine, It is 
very possible that neuralgia, paralysis, or other similar injury, 
caused by sleeping in the open, has been attributed to the moon, 
when the proximate cause may really have been the chtil i And the 
moon only a remote cause acting by dissipating the clouds and 
haze (if It do so), and leaving a perfectly clear sky for the play 
of radiation into space E Bonavia 

Lucknow, August 26 

The Memoirs of the Geological Survey 

I DESIRE through the medium of your columns to call atten¬ 
tion to the fact that most of the admirable memoirs of the 
Geological Survey appear to be out of print A week or two 
sgo I ordered a number of these publications and was informed 
that at least half of them are out of print. Prof Ramsay 1 ! 
''Geology of North Wales” is in this category and the fact is 
stated in the printed list, but in a letter recently received from 

1 n Cutting out" ii drifting a hmit out of a mob, following it through all 
1U Wild nuhn, twiiiiogi, and Uinungi, through perhapi many hundredi of 
catae, never leaving it till It 19 fairly drafted out. 1 hu work oftw tirti til! 
■kill and mvrgy of stockman and hu hotsc pretty MVerely. 


the professor he Informs me UinL the work h being reprinted, 
and is expected to be published about the middle of next year 
Without, in the absence of information, desiring to attabh blame 
to any aUe, I shall be glad to know the reason why Works 
admittedly of Lhe highest value should have been permitted to 
fall into such apparent neglect. Wm Horsfall 

Manchester, October 9 


OUR ASTRONOMICAL COLUMN 

Chacornac’s Variable Nebula near ( Taurl— 
On October 19, 1855, Chacotnac remarked that a star of 
the eleventh magnitude, north-preceding ( Tauri, was en¬ 
veloped in nebulosity, which was sufficiently bright up to 
the end of January following to occasion surprise that it 
had not been previously dctecLed. The star had been 
repeatedly observed in 1854. 

Chacornac gives the position of the star upon which 
the nebula was projected for 18520 in K A 5b 28m, 
35 6 N.P.I) 68° 52' 42". The form of Lhc nebula was 
nearly lectangular, the longest side subtending an arc of 
3}' and the shorter, one of 2f. The star occurs in the zdttfe 
observed at Markrec, January 16, 1850, without mention 
of surrounding nebulosity. 

On September 12, 1863, and January 25, 1865, D'Arrest 
observed the star with the Copenhagen refractor, on the 
last occasion 11 cgeIo valde cximio, 1 ' without being able to 
detect any trace of the nebula. He estimated Lhe star 
iri2 m , and noLieed another 13 m., about 40” preceding 
nearly on the parallel. 

From Chacornac's position for 1852, it appears the star 
precedes I Tauri 12 js , and is N. 4' 2 3 " It may be re¬ 
commended for examination during the approaching 
winter, particularly with telescopes of moderate dimen¬ 
sions. which in the case of another suspected variable 
nebula (Schonfeld, 1S5B) have been shown to possess 
decided advantage over the larger instruments. 

Older’s Supposed Variable in Virgo.— Mr. Tebbutt 
of Windsor, N S.W., communicates the results of some 
observations of this object and neighbouring stars, made 
in July and August of the present year. For 18760 lie 
found — 
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No 3 is the supposed variable. See this column, 1876, 
April 13 

Relative Brightness ob 1 Uranus and JuriiFk’s 
Satellites —On the evening of June 5, 1872, M. Pros¬ 
per Henry, at the Observatory of Pans, took advantage 
of the very close approach of Uranus to Jupiter (differ¬ 
ence of declination only i r 2 at conjunction) to compare 
the light |of the satellites of Jupiter wiLh the former 
planet He found the brightness of Uranus was equal 
to that of the third satellite, which was nearest to Uranus 
at the moment. If there existed any difference of light 
between the two others, iL was to the advantage of Uranus, 
but in any case it was very small The observations were 
made with the large Foucault telescope. So favourable 
an opportunity of making these comparisons may not 
occur again for a very long period. 

Blanpain's Comet, 1819—A new reduction of the 
observations of this remarkable comet, taken at Pans, of 
which we have the particulars in detail and recalculation 
of the elements thereupon, appears to lead to a somewhat 
longer period than was inferred by Encke, from the same 
observations as at first reduced This somewhat longer 
period—a little over five years—would occasion a near 
approach of the comet to the planet Jupiter at the pre¬ 
vious aphelion passage, and it is easy to see that thfc 
observations would allow of so close a proximity at this 
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point of the orbit that a very material change of elements 
may have been then occasioned, perhaos sufficiently great 
to account for the difference or the elements from those 
of the first comet of 1743, which Clausen conjectured to 
be identical with Blanpain's. 


PROF . HUXLEY ON UNTVERSlTY 
EDUCATION 1 

E actual work of the University founded in this 
city by the well-considered munificence of Johns 
Hopkins commences to-morrow, and among the many 
marks of confidence and good-will which have been 
bestowed upon me in the United States, there is none 
which I value more highly than that conferred by the 
authorities of the University when they invited me to 
deliver an address on such an occasion. 

For the event which has brought us together is, in 
many respects, unique, A vast property is handed over 
to an administrative body, hampered by no conditions 
save these —That the principal shall not be employed in 
btfllding ; that the funds shall be appropriated in equal 
proportions to the promotion of natural knowledge, and 
to the alleviation of the bodily sufferings of mankind ; 
and, finally, that neither political nor ecclesiastical sec¬ 
tarianism shall be permitted to disturb the impartial dis¬ 
tribution of the testator's benefactions 

In my experience of life a truth which sounds very 
much like a paradox has often asserted itself, vir, that a 
man's worst difficulties begin when he is able to do a 9 
he likes. So long as a man is struggling with obstacles 
he has an excuse for failure or shortcoming ; but when 
fortune removes them all and gives him the power of 
doing as he thinks best, then comes the time of trial. 
There is but one right, and the possibilities of wrong are 
infinite I doubt not that the trustees of the Johns Hop¬ 
kins University felt the full force of this truth when they 
entered on the administration of their trust a year and a 
half ago ; and I can but admire the activity and resolu¬ 
tion which have enabled them, aided by the able presi¬ 
dent whom they have selected, to lay down the great 
outlines of their plan, and carry it thus far into execution. 
It is impossible to study that plan without perceiving that 
great care, forethought, and sagacity, have been bestowed 
upon it, and that it demands the most respectful conside¬ 
ration. I have been endeavouring to ascertain how far the 
principles which underlie it are in accordance with those 
which have been established in my own mind by much 
and long-continued thought upon educational questions. 
Permit me to place before you the result of my reflections. 

Under one aspect, a university 19 a particular kind of 
educational institution, and the views which we may take 
of the proper nature of a university arc corollaries from 
those which we hold respecting education in general. I 
think it must be admitted that the school should prepare 
for the university, and that the university should crown 
the edifice, the foundations of which are laid in the school. 
University education should not be something distinct 
from elementary education, but should be the natural out¬ 
growth and development of the latter Now I have a very 
clear conviction as to what elementary education ought to 
be ; what it really may be when properly organised, and 
what I think it will be before many years have passed over 
our heads in England and in America. Such education 
should enable an average boy of fifteen or sixteen to read 
and write hi9 own language with ease and accuracy, and 
with a sense of literary excellence derived from the study 
of our classic writers, to have a general acquaintance with 
the history of his own country and with the great laws 
of social existence; to have acquired the rudiments of 

■ Address (revised by the Author) delivered at the formal opening of the 
Johni Hopkinh University nt Baltimore, U b , September la. The total 
amount bequeathed by johni Hopkiui la more than 7,000,000 dollars. The 
■urn of 3,20*3,asas doUin la appropriated to a university, a like sum lo 1 hos¬ 
pital, and the net lo local insbtuboni of education and chanty 


the physical and psychological sciences, and a'fair know¬ 
ledge of elementary anthmetic and geometry. He should 
have obtained an acquaintance with logic rather by ex¬ 
ample than by precept, while the acquirement of the ele¬ 
ments of music and drawing should have been pleasure 
rather than work, 

It may sound strange to many ears if I venture to 
maintain the proposition that a young person, educated 
thus far, has had a liberal, though perhaps not a full edu¬ 
cation. But it seems to me that such training as that 
to which I have referred may be termed liberal in both 
the senses in which that word is employed with perfect 
accuracy In the first place, it is liberal in breadth. It 
extends over the whole ground of things to be known 
and of faculties to be trained, and it gives equal import¬ 
ance to the two great sides of human activity—art and 
science, In the second place, it is liberal in the sense 
of being an education fitted for free men ; for men to 
whom every career is open, and from whom their country 
may demand that they should be fitted to perform the 
duties of any career I cannot too strongly impress upon 
you the fact that with such a primary education as this, 
and with no more than is to be obtained by building 
strictly upon its lines, a man of ability may become a 
great writer or speaker, a statesman, a lawyer, a man 
of science, painter, sculptor, architect, or musician That 
even development of all a man's faculties, which is what 
properly constitutes culture, may be effected by such an 
education, while it opens the way for the indefinite 
strengthening of any special capabilities with which he 
may be gifted. 

In a country like this, where most men have to carve 
out their own fortunes and devote themselves eaily to the 
practical affairs of life, comparatively few can hope to 
pursue their studies up to or beyond the age of man¬ 
hood Hut it is of vital importance to the welfare of the 
community that those who are relieved from the need of 
making a livelihood, and still more, those who are stirred 
by the divine impulses of intellectual thirst or artistic 
genius, should be enabled to devote themselves to the 
higher service of their kind as centres of intelligence, 
interpreters of natuie, or creators of new forms of beauty. 
And it is the function of a university to furnish such 
men with the means of becoming that which it is their 
privilege and duty to be. To this end the university need 
cover no ground foreign to that occupied by the elemen¬ 
tary school. Indeed, it cannot; for the elementary in¬ 
struction which 1 have refeircd to embraces all the kinds 
of real knowledge and mental activity possible to man. 
The university can add no new departments of know¬ 
ledge, can offer no new fields of mental activity; bu* 
what it can do is to intensify and specialise the instruc 
lion in each department. Thus literature and philology, 
represented in the elementary school by English alone, 
m the university will extend over the ancient and modem 
languages History, which like charity best begins at 
home, but, like chanty, should not end there, will ramify 
into archaeology, political history and geography, with the 
history of the growth of the human mind and its products 
m the shape of philosophy, science, and art. And the 
univeisity will present to the student libraries, museums 
of antiquities, collections of coins, and the like which will 
efficiently subserve these studies. Instruction m the ele¬ 
ments of social economy, a most essential, but hitherto 
sadly-neglected part of elementary education, will develop 
in the university into political economy, sociology, and law, 
Physical science will have its great divisions of physical 
geography, with geology and astronomy; physics, chemis¬ 
try and biology, represented not merely oy professors 
and their lectures, but by laboratories, in which the stu¬ 
dents, under guidance of demonstrators x will work out 
facts for themselves and come into that direct contact 
with reality which constitutes the fundamental distinction 
of scientific education. Mathematics will soar into its 
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highest regions; while the high peaks of philosophy may 
be scaled by those whose aptitude for abstract thought 
has been awakened by elementary logic. Finally, schools 
of pictorial and plastic art, of architecture, and of music 
should offer a thorough discipline in the principles and 

J iractice of art to those in whom lies na&ccnt the rare 
acuity of esthetic representation, or the still rarer poweis 
of creative genius. 

The primary school and the university are the alpha 
and omega of education. Whether institutions interme¬ 
diate between these (so-called secondary schools) should 
exist, appears to me to be a question of practical con¬ 
venience. If such schools exist, the important thing is 
that they should be true intermediaries between the 
primary school and the university, keeping on the wide 
track of general culture, and not sacrificing one branch of 
knowledge for another. 

Such appear to me to be the broad outlines of the rela¬ 
tions which the university, regarded as a place of education, 
ought to bear to the school, but a number of points of 
detail require some consideration, however briefly and 
imperfectly I can deal with them In the first place 
there is the important question of the limitations which 
should be fixed to the entrance into the university ; what 
qualifications should be required of those who propose to 
take advantage of the higher training offered by tne uni¬ 
versity On the one hand, it is obviously desirable that 
the time and opportunities of the university should not be 
wasted in conferring such elementary instruction as can 
be obtained elsewhere; while, on the other hand, it is no 
less desirable that the higher instruction of the university 
should be made accessible to everyone who can take 
advantage of it, although he may not have been able to 
go through any very extended course of education. My 
own feeling is distinctly against any absolute and defined 
preliminary examination, the passing of which shall be 
an essential condition of admission to the university I 
would admit any one to the university who could be rea¬ 
sonably expected to profit by the instruction offered to 
him, and I should be inclined, on the whole, to test the 
fitness of the student, not by examination before he enters 
the university, but at the end of his first term of study. 
If, on examination in the branches of knowledge to which 
he has devoted himself, he show himself deficient m 
industry or in capacity, it will be best for the university 
and best for himself, to prevent him from pursuing a 
vocation for which he is obviously not fit. And 1 hardly 
know of any other method than this by which his fitness 
or unfitness can be safely ascertained, though no doubt a 
good deal may be done, not by formal cut and dried 
examinaLirn, but by judicious questioning at the oulset 
of his career. 

Another very important and difficult practical question 
15 whether a definite course of study shall be laid down 
for those who enter the university , whether a curriculum 
shall be prescribed , or whether the student shall be 
allowed to range at will among the subjects which are 
open to him, And this question is inseparably connected 
with another, namely, the conferring of degrees It is 
obviously impossible that any student should pass through 
ihe whole of the senes of courses of instruction offered by 
a university, If a degree 19 to be conferred as a mark of 
proficiency in knowledge, it must be given on the ground 
that the candidate is proficient in a certain fraction of 
those studies; and then will arise the necessity of insuring 
an equivalency of degrees, so that the course by which a 
degree is obtained shall mark approximately an equal 
amount of labour and of acquirements, in all cases. But 
(his equivalency can hardly be secured in any other way 
than by prescribing a senes of definite lines of study. 
This is a matter which will require grave consideration. 
The important points to bear in mind, I think, are Lliat 
there should not be too many subjects in the curriculum, 
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and that the aim should be the attainment of thorough 
and sound knowledge of each. 

One half of the Johns Hopkins bequest is devoted to 
the establishment of a hospital, and it was the desire of 
the testator that the university and the hospital should 
co-operate in the promotion of medical education The 
trustees will unquestionably take the best advice that is 
to be had as to the construction and administration of the 
hospital. In respect to the former point, they will doubt¬ 
less remember that a hospital may be so arranged as to 
kill more Lhan it cures ; and, in regard to the latter, that 
a hospital may spread the spirit of pauperism among the 
well to do, as well as relieve the sufferings of the desti¬ 
tute. It is not for me to speak on these topics—rather 
let me confine myself to the one matter on which my 
experience as a student of medicine, and an examiner of 
long standing, who has taken a great interest in the sub¬ 
ject of medical education, may entitle me to a hearing. 
I mean the nature of medical education itself, and the co¬ 
operation of ihc university m its promotion. 

What is the object of medical education ? It is to 
enable the practitioner, on the one hand, to prevent dis¬ 
ease by his knowledge of hygiene ; on Lhe other hand, to 
divine its nature, and to alleviate or cure it, by his know- 
knowledge of pathology, therapeutics, and practical me¬ 
dicine That 15 his business in life, and if he has not a 
thorough and practical knowledge of the conditions of 
health, of the causes which tend to the establishment of 
disease, of the meaning of symptoms, and of the uses of 
medicines and operative appliances, he is incompetent, 
even if he were the best anatomist, or physiologist, or 
chemist that ever took a gold medal or won a prize cer¬ 
tificate. This is one great truth respecting medical edu¬ 
cation Another is, that all practice in medicine is based 
upon theory of some sort or other; and therefore, that it 
is desirable to have such theory in the closest possible 
accordance with fact The veriest empiric who gives a 
drug in one case because he has seen it do good in an¬ 
other of apparently the same sort, acts upon the theory 
that similarity of superficial symptoms means similarity 
of lesions ; which, by the way, is perhaps as wild an 
hypothesis as could be invented. To understand the 
nature of disease we must understand health, and 
the understanding of the healthy body means the 
having a knowledge of its structure and of the way 
in which its manifold actions are performed, which is 
what is technically termed human anatomy and human 
physiology. The physiologist again must needs possess 
an acquaintance with physics and chemistry, inasmuch 
as physiology is, to a great extent, applied physics and 
chemistry. For ordinary purposes a limited amount of 
such knowledge is all that is needful; but for the pursuit 
of the higher branches of physiology no knowledge of 
these branches of science can be too extensive, or too 
profound. What we call therapeutics again, which has (o 
do with the acLion of drugs and medicines on the living 
organism is, strictly speaking, a branch of experimental 
physiology, and is daily receiving a greater and greater 
experimental development. 

The third great fact which is to be taken into con¬ 
sideration in dealing with medical education, is that the 
practical necessities of life do not, as a rule, allow 
aspirants to medical practice to give more than three, or 
it may be four years to Lhcir studies. Let us put it at 
four years, and then reflect that in the course of this time 
a young man fresh from school has to acquaint himself 
with medicine, surgery, obstetrics, therapeutics, pathology, 
hygiene, as well as with the anatomy and the physiology of 
lhe human body; and that his knowledge should be of 
such a character that it can be relied upon in any emer¬ 
gency, and always ready for practical application. Con¬ 
sider, in addition, that the medical practitioner may be 
called upon, at any moment, to give evidence in a court of 
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justice in a criminal case, and that it is therefore well that 
he should know something of the laws of evidence, and 
of what we call medical jurisprudence. On a medical 
certificate a man may be taken from his home and from 
his business and confined in a lunatic asylum ; surely, 
therefore, it is desirable that the medical practitioner 
should have some rational and clear conceptions as to 
the nature and symptoms of mental disease. Bearing in 
mind all these requirements of medical education, you 
will admit that the burden on the young aspirant for the 
medical profession is somewhat of the heaviest, and that 
it needs some care to prevent his intellectual back from 
being broken. 

Those who are acquainted with the existing systems 
of medical education will observe that, long as is the 
catalogue of studies which I have enumerated, I have 
omitted to mention several that enter into the usual 
medical curriculum of the present day 1 have said not 
a word about zoology, comparative anatomy, botany, or 
materia medica Assuredly this is from no light estimate 
of the value or importance of such studies in themselves 
It may be taken for granted that I should be the last 
person in the world to object Lo the teaching of zoology 
or comparative anatomy 111 themselves; but I have the 
strongest feeling that, considering the numbei and the 
gravity of those studies through which a medical man 
must pass, if he is to be competent to discharge the 
serious duties which devolve upon him, subjects which 
lie so 1 emote as these do from his practical pursuits 
should be ugorously excluded. The young man, who 
has enough to do in order to acquire such familiarity with 
the structure of the human body as to enable him to per¬ 
form the opeiations of surgery, ought not, in my judg¬ 
ment, Lo be occupied with investigations into the ana¬ 
tomy of crabs and starfishes Undoubtedly the doctor 
should know the common poisonous plants of his own 
country when he sees ihem, but that knowledge may be 
obtained by a few hours devoted to the examination of 
specimens of such plants, and the desirableness of such 
knowledge is no justification, to my mind, for spending 
three months over the study of systematic botany. Again, 
materia medicn, so far as it is a knowledge of drugs, 
is the business of the druggist In all other callings the 
necessity of the division of labour is fully lccogmscd, and 
it is absurd to require of the medical man that he should 
not avail himself of ihe special knowledge of those whose 
business it is to deal in the drugs which he uses. It is 
all very well that the physician should know that castor 
oil comes from a plant, and castoreum from an animal, 
an£ how they are to be prepared, but for all practical 
purposes of his profession that knowledge is not of one 
whit more value, has no more relevancy, than the know¬ 
ledge of how the steel of his scalpel is made 

All knowledge is good. It is impossible to say that any 
fragment of knowledge, however insignificant or remote 
from one’s ordinary pursuits, may not some day be turned 
to account. But in medical education, above all things, 
it \3 to be recollected that in order to know a little well 
one must be content to be ignorant of a great deal. 

Let it not be supposed that I am proposing to narrow 
medical education, or, as the cry is, to lower the standard 
of the profession. Depend upon it there is only one way of 
really ennobling any calling, and that is to make ihose who 
pursue it real masters of iheir craft, men who can truly 
do that which they profess to be able to do, and which 
they are credited with being able to do by the public, 
ana there Is no position 59 ignoble as that of the so- 
called “ liberally-educated practitioner,” who, as Talley¬ 
rand said pf his physician, "Knows everything, even a 
little physic;" who may be able to read Galen in the 
original, who knows all the plants, from the cedar of 
Lebanon to thf hyssop upon the wall, but who finds him¬ 
self, with the issues of life and death in his hands, 
ignorant, blundering, and bewildered, because of his 


ignorance of the essential and fundamental truths upon 
which practice must he based. Morepver, I venture to 
say, that any man who has seriously studied all thp 
essential branches of medical knowledge ; who has the 
needful acquaintance with the elements of physical 
science, who has been brought by medical jurisprudence 
into contact with law ; whose study of insanity has taken 
him into the fields of psychology; has ipso facto received 

a liberal education. 

Having lightened the medical curriculum by culling out 
of it everything which is unessential, we may next con¬ 
sider whether something may not be done to aid the 
medical student toward the acquirement of real knowledge 
by modifying the system of examination. In England, 
within my recollection, it was the practice to require of 
the medical student attendance on lectures upon the most 
diverse topics during three years; so that it often happened 
that he would have to listen to four or five lectures in 
the day upon totally different subjects in addition to the 
hours given to dissection and to hospital practice : 
and he was required to keep all the knowledge he could 
pick up in this distracting fashion at examination point, 
until at the end of three years he was set down to a table 
and questioned pell-mell upop all the different matters 
with which he had been striving to make acquaintance. 
A worse system and one more calculated to obstruct the 
acquisition of sound knowledge and to give full play to 
the lk crammer" and the “grinder” could hardly have 
been devised by human ingcnuiLy Of late years great 
icforpis have taken place. Examinations have ocen 
divided so as to diminish the number of subjects among 
which the attention has to be divided. Practical exami¬ 
nation has been largely introduced, but there still remains, 
even under the present system, too much of the old evil 
inseparable fioni the contemporaneous pursuit of a mul¬ 
tiplicity of diverse sLudies 

Pioposals have recently been made to get rid of general 
examinations altogether, to allow the student to be exa¬ 
mined in each subject at the end of his attendance op the 
class ; and then, in case of the result being satisfactory, 
to allow him to have done with it, and I may say that 
this method has been pursued for many yeais in the Royal 
School of Mines in London, and has been found to work 
very well. It allows the student to concentrate his mind 
upon what he is about for the lime being, and then to 
dismiss it. Those who arc occupied in intellectual work, 
will, I think, agree with me that it is important not so 
much to know a thing as to have known it, and known it 
thoroughly. If you have once known a thing in this 
way it 15 easy to renew your knowledge when you have 
forgotten it; and when you begin to take the subject up 
again, it slides back upon the familiar grooves with great 
facility. 

Lastly comes the question as to how the university mny 
co-opcrate in advancing medical education. A medical 
school is strictly a technical school—a school in which a 
ractical profession 15 taught—while a university ought to 
e a place in which knowledge is obtained without direct 
reference to professional purposes. It is clear, therefore, 
that a university and its antecedent, the school, may best 
co-operate with the medical school by making due provi¬ 
sion for the study of those branches of knowledge which 
lie at the foundation of medicine 

At present, young men come to the medical schools 
without a conception of even the elements of physical 
science ; they learn, for the first time, that there are such 
sciences as physics, chemistry, and physiology, and are 
introduced to anatomy as a new thing. It may be safely 
said that with a large proportion of medical students 
much of the first session is wasted in learning bow to 
learn—in familiarising themselves with utterly strange 
conceptions, and in awakening their dormant and wholly 
untrained powers of observation and of quuupulption. It 
is difficult to over-estimate the magnitude of Die obstacles 
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which are thrown in tho way qf scientific training by the 
existing system of school education. Not only are mpn 
trained in mere book-work, ignorant of what observation 
means, but the habit of learning from books alone begets 
a disgust of observation. The book-learned student will 
rather trust to what he sees in a book than to the witness 
of his own eyes. 

There is not the slightest reason why this should be S 0 j 
and, in fact, when elementary education becomes that 
which I have assumed it ought to be, this state of things 
will no longer exist. There is not the slightest difficulty 
in giving sound elementary instruction in physics, in 
chemistry, and in the elements of human physiology in 
ordinary schools, In other words, there is no reason 
why the student should not come to the medical school 
provided with as much knowledge of these several 
sciences as he ordinarily picks up in the course of his 
first year of attendance at the medical school 

I am not saying this without full practical jusLifiiation 
for the btatenunt Foi the lasL eighteen yeais we have 
had in England a system of elementary science teaching 
earned out under Lhe auspices of the Science and Art 
Department, by which elemmtary scientific instruction 
is made readily accessible to Lhc scholais ot all the ele¬ 
mentary schools in the country Commencing with small 
beginnings, carefully developed and improved, that sys¬ 
tem now brings up for examination as many as seven 
thousand scholars in the subject of human physiology 
alune ; and I can say that out of that number a large 

roporlion have acquired a fair amount of substantial 

nowkdgc, and that no inconsiderable percentage show 
as good an acquaintance with human physiology as used 
to be exhibited by the average candidates for medical de¬ 
grees in the University of London when I was first an 
examiner there twenty years ago, and quite as much 
knowledge as is possessed by the ordinary student of 
medicine at the present day. I am justified, therefore, in 
looking foiward to ilie time when the student who pro¬ 
poses to devote himself to medicine will come, not abso¬ 
lutely raw and inexperienced as he is at present, but in a 
certain state of preparation for further study ; and I look 
to the university to help him still further forward in that 
rtage of preparation, through the organisation of its bio¬ 
logical department. Here the student will find means of 
acquainting himself with the phenomena of life in their 
broadest acceptation He will study not botany and zoo- 
logy, which, as I have said, would take him loo far away 
from his ultimate goal j but, by duly arranged instruction, 
combined with work in the laboratory upon the leading 
types of animal and vegetable life, he will lay a bioad 
and at Lhe same Lime solid foundation of biological know¬ 
ledge , he will come to his medical studies with a com¬ 
prehension of the great truths of morphology and of 
physiology, with his hands tiained to dissect and his eyes 
taught to see. I have no hesitation in saying that such 
preparation is worth a full year added on to the medical 
curriculum In other words, it will set free that much 
lime for attention to those studies which bear directly 
upon the student’s most grave and serious duties as a 
medical practitioner. 

Up to this point I have considered only the teaching 
aspect of your great foundation, that function of the uni¬ 
versity in virtue of which it plays the part of a reservoir 
of ascertained trull), so far as our symbols can ever inter¬ 
pret nature. All can learn ; all can drink of this lake. 
Jt is given to few to add to the store of knowledge, to 
strike new springs of thought, or to shape new forms of 
beauty But so sure as it is that men live not by bread, 
but by idea*, so sure is it that the future of the world 
lies in the hdnds of those who are able to carry the in¬ 
terpretation of nature a step further than their predeces¬ 
sors, so certain is it that the highest function of a univer¬ 
sity is to seek out those men, cherish them, and give their 
ability to serve their kind full play. 


I rejoice to observe that the encouragement of re¬ 
search occupies so prominent a place in your official 
documents, and in tne wise and liberal inaugural ad¬ 
dress of your president. This subject of the encou¬ 
ragement, or, as it is sometimes called, the endowment 
of research, has of late years greatly exercised the 
minds of men in England. It was one of the main 
topics of discussion by the members of the Royal Com¬ 
mission of whom I was one, and who not long since 
issued their report, after five years’ 1 lbour. Many seem 
to think that tins question is mainly one of money ; that 
you can go into the market and buy research, and that 
supply will follow demand, as in the ordinary course of 
commerce This view does not commend itself to my 
mind I know of no more difficult practical problem 
than the discovery of a method of encouiaging and sup¬ 
porting the original investigator without opening the door 
to nepotism and jobbery. My own conviction is admi¬ 
rably summed up m Lhe passage of your president's 
address, ,f that the best investigators are usually those 
who have also the responsibilities of instruction, gaining 
thus the incitement of colleagues, the encouragement of 
pupils, and the observation of the public.” 

At the commencement of this address I ventured to 
assume that I might, if I thought fit, cnticise the airange- 
inenls which have been made by lhe board of trustees, 
but I c onfess Lhat 1 have little to do but to applaud them. 
Most wise and sagacious seems to me the determination 
noL to build for the piesent. lL has been my fate to see 
great educational funds fossilise into mere bricks and 
mortar, in the petrifying springs of architecture, with 
nothing left to work Lhe institution they were intended to 
support A great warrior is said to have made a desert 
and called it peace. Administrators of educational funds 
have somellines made a palace and called it a university, 
If I may venture to give advice in a matter which lies 
out of my piopcr competency, I would say that whenever 
you do build, get an honest bricklayer, and make him 
build you just such looms as you really want, leaving 
ample space for expansion. And a century hence, wh.n 
the lialtimoie and Ohio shares are at one thousand 
premium, and you have endowed all the professors you 
need, and built all the laboratories that are wanted, and 
have Lhe best museum and Lhe finest library that can be 
imagined , Lhcn if you have a few hundred thousand 
dollars you don't know what to do with, send for an 
architect and Lcll lnm to put up a facade If American 
is similar to English experience, any other course will 
probably lead you into having some stately structure, 
good for your architects fame, but not in the least what 
you want 

It appears to me Lhal what I have ventured to lay down 
as the principles which should govern the relations of a 
university to education in general, is entirely in accoid- 
ancc with the measures you have adopted You have set 
no restrictions upon access to the instruction you propose 
to give ; you have provided that such instruction, either 
as given by the university or by associated institutions, 
should cover the field of human intellectual activity. You 
have recognised the importance of encouraging research. 
You propose to provide means by which young men, who 
may be full of zeal for a literary or for a scientific career, 
but who also may have mistaken aspiration for inspiration, 
may bring their capacities to a test and give their powers 
a fair trial, if such an one fail, his endowment terminates 
and there is no harm done. If he succeed, you may give 
power of flight to the genius of a Davy or a Faraday, a 
Carlyle or a Locke, whose influence on the future of his 
fellow men shall be absolutely incalculable. 

You have enunciated the principle that the '* Glory of 
the university should rest upon the character of the 
teachers and scholars, and not upon their numburs or 
buildings constructed for their use. And I look upon it 
as an essential and most important feature of your plan 
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that Ihe income of the professors and teachers shall be inde¬ 
pendent of the number of students whom they can attract. 
In this way you provide against the danger, patent else¬ 
where, of finding attempts at improvement obstructed by 
vested interests ; and in the department of medical edu¬ 
cation especially, 5 ou are free of the temptation to set 
loose upon the world men utterly incompetent to perform 
the serious and responsible duties of their profession. 

It is a delicate matter for a stranger to the practical 
working of your institutions, like myself, to pretend to give 
an opinion as to ihe organisation of your governing power 
1 can conceive nothing better than that it should 
remain as it is, if you can secure a succession of wise, 
liberal, honest, and conscientious men to fill the vacancies 
that occur among you. I do not greatly believe in the 
efficacy of any kind of machinery for securing such a 
result, but 1 would venture to suggest that the exclusive 
adoption of the method of co-optation for filling the 
vacancies which must occur in your body appears to me 
to be somewhat like a tempting oT Providence. Doubt¬ 
less there are grave practical objections to the appoint¬ 
ment of persons outside of your body and not directly 
interested in the welfare of the university ; but might it 
not be well if there were an understanding that your 
academic staff should be officially represented on the 
board, perhaps even the heads of one or two independent 
learned bodies, so that academic opinion and the views 
of the outside world might have a certain influence in 
that most important matter, the appointment of your pro¬ 
fessors ? I throw out these suggestions, as I have said, 
in ignorance of the practical difficulties that may be in 
the way of carrying them- into effect, on the general 
ground that personal and local influences are very subtle, 
and often unconscious, while the future greatness and 
efficiency of the noble institution which now commences 
its work must largely depend upon its freedom from 
them, 

I constantly hear Americans speak of the charm which 
our old mother countiy has for them, of the delight with 
which they wander through the streets of ancient towns, 
or climb the battlements of mediaeval strongholds, the 
names of which are indissolubly associated with the 
great epochs of that noble literature which is our common 
inheritance; or with the blood-stained steps of that 
secular progress, by which the descendants of the savage 
Britons and of the wild pirates of the North Sea have 
become converted into warriors of order and champions 
of peaceful freedom, exhausting what still remains of the 
old Berserk spirit in subduing nature, and turning the 
wilderness into a garden But anticipation has no less 
charm than retrospect, and to an Englishmen landing 
upon your shores for the first tune, travelling for hundreds 
of miles through strings of great and well-ordered cities, 
seeing your enormous actual, and almost infinite potential, 
wealth in all commodities, and in ihe energy and ability 
which turn wealth to account, there is something sublime 
in the vista of the future Do not suppose that 1 am 
pandering to what is commonly understood by national 
pride 1 cannot say that I am in Lhe slightest degree im¬ 
pressed by your bigness, or your material resources, as 
such Size is not grandeur, and territory does not make 
a nation. The great issue, about which hangs a true 
sublimity, and the tenor of overhanging fate, is what are 
you going to do with all these things ? What is to be the 
end to which these are to be the means ? You are making 
a novel experiment in politics on the greatest scale which 
the world has yet seen. Forty millions at your first cen¬ 
tenary, it is reasonably to be expected that, at the second, 
these states will be occupied by two hundred millions of 
English-speaking people, spread over an area as large as 
that of Europe, and with climates and interests as diverse 
as those of Spain and Scandinavia, England and Russia. 
You and your descendants have to ascertain whether this 
great mass will hold together under lhe forms of a re¬ 


\Oct. 19. 187& 


public, and the despotic reality of universal suffrage ; 
whether state rights will hold out against centralisation 
without separation \ whether centralisation will get the 
better without actual or disguised monarchy ; whether 
shifting corruption is better than a permanent bureaucracy; 
and as population thickens in your great cities, and the 
pressure of want is felt, the gaunt spectre of pauperism 
will stalk among you, and communism and socialism will 
claim to be heard. Truly America has a great future 
before her ; great m toil, in care, and in responsibility; 
great in true glory if she be guided m wisdom and 
righteousness; great in shame if she fail. 1 cannot 
understand why other nations should envy you, or be 
blind to the fact that it is for the highest interest of man¬ 
kind that you should succeed , but the one condition of 
success, your sole safeguard, is the moral worth and in¬ 
tellectual clearness of the individual citizen. Education 
cannot give these, but it can cherish them and bring 
them to the front in whatever station of society they are to 
be found , and the universities ought lo be and may be 
the fortresses of Lhe higher life of the nation. 

May the university which commences its practical 
activity Lo-morrowabundantly fulfil its high purpose ; may 
its renown as a seat of true learning, a centre of free 
inquiry, a focus of intellectual light, increase year by 
year, until men wander hither from all parts of the earth, 
as of old they sought Bologna, or Pam, or Oxford 

And it is pleasant to me to fancy that among the 
English students who are drawn to jou at that time 
there may linger a dim tradition that a countryman of 
theirs was permitted to address you as he has done to¬ 
day, and to feel as if your hopes were his hopes and your 
success his joy. 


REV MARK PATTIS ON ON UNIVERSITY 
REFORM 

O NE of the most valuable addresses at the Social 
Science Congress at Liverpool was that by the 
Rev, Mark Pattison, last Friday, on the subject of 
Education He confined his remarks mainly to Lord 
Sandon's Bill and the Oxford and Cambridge Bills. In 
passing, however, he spoke in the strongest terms of 
the miserable state or the middle-class schools, “ the 
wretched destitution of all intellectual nourishment in 
which the middle classes of England grow up *' With 
regard to the Education Bill, Mr. Pattison showed that 
elementary education was in anything but a satisfactory 
condition, that as yet we have only the beginning of a 
school system. He then spoke at considerable length on 
the Oxford and Cambridge Bills, which our readers will 
remember were withdrawn last session on the distinct 
understanding that they should be introduced next ses¬ 
sion. Mr. Pattison referred to the scheme for endowing 
the University at the expense of the Colleges, and to Lord 
Salisbury's declaration that one purpose of the measure 
was 11 to promote science and learning." Mr. Pattison 
went on to say — 11 When the Oxford Bill got down into 
the Commons the member of the Cabinet who had the 
charge of it there hastened to disavow any such inten¬ 
tions on the part of his Government, Lord Salisbury's 
declaration had been made in the House of Lords, and 
in the Upper House it did not seem altogether absurd to 
speak of science and learning in connection with a Uni¬ 
versity. But such flimsy and unpractical notions are not 
for the atmosphere of the Lower House. Members of the 
Government in the Lower House vied with each other in 
eagerly repudiating any intention of making the Uni¬ 
versity a seat of learning and science. This had been an 
unauthorised escapade of their impulsive colleague in the 
Lords This disavowal was well received in the House. 
Antagonism was half disarmed. The member of the 
learned University of Oxford received the congratu¬ 
lations of the member of the learned University of Lon- 
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don in having done with all that nonsense. The Bill that 
has been dropped was a Bill empowering certain com¬ 
missioners to take funds now devoted to College pur¬ 
poses and devote them to university purposes. What 
these university purposes arc is not stated— is not 
known—not known even Lo the promoters of the Bill. 
All that is known is that pmong those purposes is not the 
promotion of science and learning This purpose, which 
was announced by Lord Sail bury, has been anxiously 
disavowed by Lord Salisbury's colleagues In these cir¬ 
cumstances it cannot be any great matter for regret that 
the Universities Bill should have been laid aside/' 

Mr. Fattison then spoke of the University itself. He 
briefly showed how our two geat universities, from being 
national, became State Church institutions, and that not¬ 
withstanding the abolition of the Test Act, the eccle¬ 
siastical spirit is still practically supreme. 

Something might be done to counteract this sinister 
influence by opening the headships of colleges to laymen, 
and by attaching to the University a number of eminent 
men of science The universities, moreover, he went 
on to show, are an>thing but popular , with a population 
of twenty-one millions, and realised property of 6,000 
millions, the total number of university students does 
not exceed 6,000 out of 114,000 males between eighteen 
and twenty-one that ought to be receiving a lugh-class 
education 'l his stale of things, Mi. Fattison jusily says, 
can be described as nothing less than a state of national 
destitution—an intellectual blight It is not the mere 
cost, though this is large enough as contrasted with the 
cost of university education in Scotland and Germany, 
that deters the middle classes from sending their sons to 
a university, it is the prevalent belief that, unless to a 
professional man, a university education is. worse than 
useless, Mi. Pattison then went on to show what he 
Lhinks a university ought to be. 

" Universities are not to fit men for some special mode 
of gaining a livelihood j their object is not to teach law 
or divinity, banking, or engineering, but to cultivate the 
mind and form the intelligence. A university should be 
in possession of all science and all knowledge, but it is 
as science and knowledge, not as a money-bunging pui- 
suit, that it possesses it There is an old saying—so old 
that it is quite forgotten even in the univcisities— 1 A 
university is founded on aits 1 —founded, that is, its fabric 
of the special sciences is raised upon the liberal studies. 
Men are men, whether they are lawyers or physicians 
met chants or manufacturers— they possess an intellect and 
a conscience , and it is with these as men, and not as 
lawyers 01 physicians, merchants or manufacturers, that 
liberal education has to do. What professional men 
should carry away with them from ihe university is not 
professional knowledge, but that which directs the use of 
their professional knowledge, and brings the light of 
general culture to illuminate the technicalities of a special 
pursuit. To go to Cambridge, like the youLh in the old 
Latin giammar," adcapiendum tngenu mltum” seems to 
the practical Englishman like telling him to feed on 
moonshine. The idea of education is a lost idea among 
the middle classes. When his school-time is over—and 
a very unprofitable time it has mostly been Lo him—he 
can't conceive that there is anything beyond, except 
qualifying for a bread-winning profession. The reason 
why the son of a wealthy middle-class family is not at 
the university 15 exactly the same as the reason why the 
son of a day-labourer is not at the village school, He 
does not see the good of it. 1 ’ 

Mr. Pattison then referred to a statement made by Mr. 
Smith, of Halifax, at the Brighton meeting, that if parents 
saw their way to getting j per cent, on the sum laid out on 
a girl's education, then they would be as ready to spend 
2,000/. on ihat as they arc on a boy's. 

“Mr. Smith, of Halifax, was very likely worth thou¬ 
sands , but his view is precisely the view of John Nokes, 


the day-labourer in our village, who doesn’t want his boy 
1 to have no school-laming ; tie never saw no good come 
of it; the boy don't get more wages by it ’ John Nokes 
earns twenty shillings a week , Mr. Smith, of Halifax, has 
5 per cent upon many thousands of pounds , but their 
ideas of education are the same—no sense of the value 
of life, of the intrinsic worth of the human soul, and or 
its capacities for being trained. Man or woman is a 
machine Tor earning an income. The charm and beauty 
of life, as it can be lived and adorned, is wholly unknown. 
The work of the British woikman, we say, is deteriorated 
because lie cares nothing for the work itself, but only for 
the wages it is to bring him in At this we are all indig 
nant. We have little right to be so, when we ourselves 
care as little for life for life’s sake as lie does for art for 
art’s sake It may be confidently asserted, then, that the 
universities in any country cannot rise above public 
instruction generally. They may fall below it" 

Mr. Fattison then showed that the great reforms in the 
Oxford University curriculum during k the last sixty or 
seventy years have been forced upon her from without 
11 It is no longer now a question of breaking up the old 
monopoly of Latin and Greek, and of the introduction of 
a few popular branches of msUuclion by the side of the 
old A fif wider conception of a university has now been 
opened up, and of the function it is expected to fulfil for 
the nation at large. This conception is a consequence of 
the position which science has come lo occupy in the 
world in the last quarter of a century. When scientific 
men had to speak to the wider public fifty years ago they 
used to dwell on the various applications of science to the 
arts of life. The industual value of scientific knowledge 
had then to be inculcated. It was from this point of 
view that science first got recognition This has been 
successfully done. Facts stronger than arguments have 
sufficiently proved the utility of scientific knowledge On 
this point no more needs to be said The public are alive 
to the truth, But a new consideration now emerges out 
of this proved utility. Science has been incessantly grow¬ 
ing since the close of the great European war of 1815 It 
has been extending its boundaries, enlarging its mass, in¬ 
creasing its complexity, disclosing inner harmonics, and 
bringing the world of thought, of work, of life within its 
grasp. All this growth and movement has taken place 
outside the universities. Our most consideiablc names 
in science have often not been university men; when 
they have been so iheii scientific activity has been quite 
apart from their university employment This scientific 
atmosphere, this consciousness of .1 common aim and a 
common inspiration among a multitude of labourers— 
this active pursuit of truth, which forms a bond as strong 
as the bond of charily—this is not the atmosphere of our 
universities There exists, then, in the world outside a 
vast body of knowledge, of the unpoitance of which in¬ 
telligent people are well aware. And theic exist inside 
the universities, colleges with considerable endowments. 
What is more natural than the wish Lo bring these two 
separate existences together > How are we to provide for 
the maintenance and transmission of all this nchtreasure 
of knowledge which has been painfully accumulating in 
the past? Can a more proper place for the purpose be 
found than in our, universities ? A university, says Prof 
Huxley, is a corporation which has charge of the interests 
of knowledge as such, the business of which is lo repre¬ 
sent knowledge by the acquirements of its members and 
to increase it by their studies. The change demanded 
consists in a change of the atmosphere of the university, 
in the diffusion of a disinterested love of knowledge. It 
may be that legislation can do little to promote ir But 
there is one change which legislation only can make, and 
which is a necessary condition of the establishment of a 
system of scientific study and instruction, This is the 
removal of the fellowship system. The history of this 
peculiar institution has been often given of late, and the 
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time does not now allow or my repealing it. Suffice it to 
say that the present operation of these valuable prizes 
is directly antagonistic to their supposed objects. In¬ 
stead of promoting science and learning they serve only 
to make the university an arena in which young men con¬ 
tend for money prizes, and those who should Be teachers 
are engrossed in training, handicapping, and settling 
the conditions of the race The operation of emulation, 
honours, and prizes as a stimulus in school education is 
somewhat doubtful But in the highest stage of liberal 
education it is necessary, if science and letters are to 
work with their cultivating effect on Lhe mind, that they 
should be disengaged from all mercenary attractions. 
But when prizes of such magnitude as Fellowships are 
employed to attract students they become themselves the 
all-engrossing objects of pursuit. In Oxford and Cam¬ 
bridge, Laken together, an amount of not less than 
150,000/ a-)ear is spent on prizes. The sum is in itself 
an insignificant fraction of tne national income, but it far 
exceeds the whole outlay which Lhe country makes on 
science and learning The bestowal of these lavish 
prizes corrupts instruction at its sources No re¬ 
form, having for its object to make the universities the 
home of science and learning, can be effectual which 
does rot begin by suppressing this wholesale pensioning 
of youthful sinecunsts. I have reminded you of one old 
acddemical saying; there is another which recurs now to 
my recollection, ' A Fellowship is the grave of learning ’ 
I have spoken only of our ©la Universities, or rather of 
Oxford, oecause I (enow it best. But I must not forget 
that there are younger institutions which are struggling 
upwards towards the ideal of a university, as I have 
described it in Prof. Huxley's words, 1 a corporation which 
has charge of the interests of knowledge as such. 1 At the 
head of these I must place Owens College, not only 
because it is in Lancashire, but because in Us staff of 
Professors it possesses a body of men who arc truly repre¬ 
sentative of knowledge in a variety of its most important 
departments. In a single generation we have seen this 
College rise from humble beginnings to a position in 
which it can put forward a claim to be incorporated as a 
umveisity, with the privilege of giving degrees. Its 
capitalised sources arc, indeed, small In addition to the 
original 100,000/ of Owens 1 bequest, about 220,000/ has 
been contributed by voluntary subscribers, an insignificant 
sum when compared with the wealth of the great manu¬ 
facturing metropolis These funds, too. have been raised 
almost exclusively in a very small circle and by a very 
few public-spirited individuals , they have not been drawn 
from the general mass of manufacturing wealth in Man¬ 
chester or the neighbouring district With material 
means so inadequate, the scientific eminence attained 
by this young institution is a remarkable example of intel¬ 
lectual vigour, which must dispose us 10 regard favour¬ 
ably its claims to incorporation. But there is, besides, 
an immediate practical requirement which compels Owens 
College to seek without delay the right of conferring degrees. 
It is this. that as longas its students are under the necessity 
of graduating through the University of London, they must 
pass through the examinations required for the London de¬ 
gree. Consequently the professors of Owens College can 
never take the free and independent position of teachers of 
science. It is inevitable (that they must prepare their 
pupils for examination, and every true teacher Knows too 
well that this process is incompatible with genuine in¬ 
struction in letters and scierce. The efficiency of a local 
university is not to be measured by the amount of its 
annual income, nor its success by the number of its 
pupils. Does it profess to teach and represent human 
knowledge in all its main branches and in its most com¬ 
plete forms P Is each great department occupied by men 
who are in possession of the long Lradicion of the past 
and zealous in searching out what still remains unex¬ 
plored ? Is liberal culture recognised as it* basis, and 


progressive science as its aim? Wutre ihtse cuiiuiliona 
are fulfilled it would be hard to say why such an institu¬ 
tion should not be entrusted by the State with Lhe piivi- 
lege of marking its students with the public stamp of 
certified acquirement. If it were merely a question of 
comparative qualification it would be difficult to main¬ 
tain that Durham possesses, and that Owens College 
does not possess, the capacities, extensive and intensive, 
which I have supposed to be required But if in the 
next twenty years the growth of Owens College is in pro¬ 
portion to its advance in the last twenty, the question 
will by that time have settled itself” 

No words of ours could add to the force of this address, 
coming as it does from one in the position of its author. 
When we contrast the actual state of things in our English 
Universities with the ideal which appears in the above 
address and in that of Prof. Huxley at Baltimore—an ideal 
which has almost become a reality in America—any well- 
wisher of his country and of learning cannot but feel 
regret at lhe opportunities that have been lost, and the 
almost hopelessness of any rapid improvement. 

TNE FIFTH MEETING OF RUSSIAN 
NATURAL 1 ST* 

HE fifth meeting of Russian Naturalists Has opened 
September 12 at Warsaw. The Russian NaLuralists 
are not yet organised mtoapcrmanentassociation, although 
it is their wish, repeatedly expressed, to found an asso¬ 
ciation on the same principles as the British A special 
imperial permission must still be obtained before each 
meeting, the rules of the meeting being settled by im¬ 
perial decree, and a sum of money allowed for expenses 
and publications. The sittings or the sections are open 
only to members and persons introduced by them, mem¬ 
bership being allowed only to Lhose who have made 
direct contributions to science, as ordained by the rules 
The meetings of the united sections for the transaction 
of general business and for leciures of general interest, 
are held in public, usually in presence of a numeious 
audience. Tne meeting (for it can hardly be called an 
association) publishes a daily bulletin ol transactions, 
and issues, in the course 0f the year, one or two laige 
volumes of memoirs ( Troody ) containing lectures, and 
longer papers m extenso , together with such contributions 
as separate societies of naturalists have found too expen¬ 
sive to publish in their journals. 

The Warsaw meeting was largely attended by natu¬ 
ralists from all parts of Russia, hut especially from St. 
Petersburg, Moscow having but few representatives. 
The number of members was about three hundred, the 
sections of Scientific Medicine and Chemistry being 
especially full There were very few foreign naturalists, 
the organising commiiLee not being allowed by the rules 
to send invitations abroad. Prof. Brodofsky, president 
of the Committee, was elected president of the meeting, 
and the St Petersburg professors, Mendcldeff and But- 
lcrofT, vice-presidents. The ten sections of the meeting 
transacted a great deal of business during the nine days 
the Naturalists were assembled, and we may give after¬ 
wards some account of the papers read, referring now 
onlv to lectures delivered at public meetings. 

At the first meeting Prof. Dobrzycki read an interesting 
medical paper, 11 On the Principles of Research into the 
Causes of Diseases.” Several propositions as to the per¬ 
manent organisation of future meetings, the opening of a 
Society of Naturalists at the Warsaw University on the 
principles adopted for the societies already existing in 
connection wuh all universities in Russia, the holding of 
an international meeting of naLurahsts, and the publica¬ 
tion of an international daily scientific paper, were read 
and referred for discussion to the secuons 

The second public meeting was especially crowded 
with the public. Two papers were read by Prof. Goyer 
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and Prof llaiubinsky. lhe fanner, ‘'On Lhe Importance 
of Practical Scientific Institution! ” (laboratories, physical 
cabinets, zoological stations, &c.), insisted on the necessity 
of such institutions for the successful teaching of natural 
science, and pointed out how little time is generally 
allowed in universities far the practical study of science, 
lhe greater part or the students' time being occupied by 
the lectures of the professors. M. Goyer forcibly illus¬ 
trated the influence exercised by practical studies on ihc 
student, not only by affording him the only possible 
means of acquiring a profound knowledge of science, but 
especially by developing the independence of his judg¬ 
ment, the critical powers of his mind, and his inventive 
faculties. 

'Ihc lecture of Prof. Halubinsky, "On the Genetic 
Method in the Teaching of Natural Science,” treated a 
closely allied subject The professor pointed out the 
deplorable state to which the teaching of natural science 
was lately reduced in Russian colleges, and insisted that 
only a thorough study of the natural sciences can ade¬ 
quately develop the analytical faculties of the mind, and 
that such development cannot be sufficiently attained by 
the study of languages and mathematics. lie insisted 
further on the urgent necessity of fundamental changes m 
the arrangement of most of our handbooks of natural 
sciences, these handbooks beginning mostly with gene¬ 
ralisations, instead of simply helping the scholar to arrive 
at them himself by means of comparison and of the 
analysis of the properties of objects and phenomena The 
lecture provoked a lively discussion, some opposition 
being manifested by college teachers. 

ProF, FaminUin presented Collections (Sborniki) made 
from separate copies of all papers published since the last 
meeting in the Memoirs of the six Societies of Natura¬ 
lists annexed of the universities The societies having 
agreed to print their journals in one uniform sue, 100 
separate copies of each paper published are sent to the 
St. Petersburg Society which makes up from them 
Rem fils arranged under the heads of Geology, Botany, 
and Zoology. Thus those who are interested in only one 
of these branches can dis t ense with purchasing whole 
periodicals, the Recueils being sold at the St Petersburg 
Society at a very low price Here is a fine example for 
imitation by our various English provincial societies. 

The proposal to request from the Minister of Public 
Instruction permission to found a Society of Natu¬ 
ralists at Warsaw, was met most favourably, as 
well as the proposal of Prof. Wagner to establish 
on the Solovetzky Islands a Zoological Station on 
the same principles as that at Sebastopol; as also was 
the proposal of M. Grimm to request the help of the 
Naval Department for dredgings in the Black Sea. MM 
Grimm and BogdanofT informed the meeting that they 
had undertaken two publications, a popular periodica], 
il Herald of Natural Science,” for which they begged the 
co-operation of the naturalists, and a periodical in French 
or German, which would give to foreign readers brief 
notices of scientific work in Russia. This last idea was 
warmly supported by Prof. Mendel£eff, who proposed to 
request the government for pecuniary help for the publi¬ 
cation ; but this proposal having met with some opposi¬ 
tion, it was returned for discussion in the sections. 

A few excursions were made by the members, and a 
visit was paid, among others, to the Warsaw Institute for 
Deaf-Mutes and the Blind. The director of the Insti¬ 
tute, Prof. Poplavsky, delivered on this occasion an in¬ 
teresting lecture on the causes of deaf-muteness, tracing 
them not only to the bad constitution of parents, but also 
to marriages between near relations. He energetically 
combaLed the opinion of Mr George Darwin, who has 
endeavoured to prove by statistical evidence the fallacy 
? enera Hy accepted opinion as to the impoitancc 
of the latter cause, and said that Mr. Darwin would pro¬ 
bably change his opinions, had he .the opportunity of 


examining the registers kept at the Warsaw Institute and 
elsewhere, as to the parentage of the deaf-and-dumb. The 
visitors had also an opportunity of witnessing the re¬ 
markable educational results arrived at by the Warsaw 
School. Mimic language being almost totally prohibited, 
the pupils are taught to understand the motion of the 
lips and to speak more or less distinctly ; and after a four 
years' residence in the Institute they generally attain in 
both a high degree of perfection The best result of the 
school is, that pupils who finish their education (tech¬ 
nical) in the Institute immediately find employment m 
trades, the situations offered to them generally exceeding 
the number of candidates. 

The usual dinner of naturalists was most animated, a 
very rare occasion now-a-days, as the correspondent of 
the Gobs says, when Poles and Russians meet together 
m Warsaw. The want of friendship which was observable 
during the first days of the meeting, gradually disappeared, 
and all united most heartily in support of the toasts for 
the international influence of science, for the prosperity 
of natural science in schools, &c Of course, a public 
meeting being now impossible in Russia without manifes¬ 
tations in favour of the struggle for independence of the 
southern Slaves, the usual collections were made, and a 
telegram was sent to General TchcrnaicfT with wishes for 
victory 

At the closing public meeting Dr. Rothc read a paper 
“ On the Insane, and on Asylums for them ” Treating 
the subject at great length, he concluded by animadverting 
on Lhe insufficient number of asylums existing now in 
Russia, and proved by figures that the insane, when 
submitted to early medical treatment, recover in far 
larger numbers than is generally supposed, 70 per cent if 
the treatment begins during the first months after the 
appearance of the disease, while those who enter the 
asylums with the disease about two years old, have hardly 
any chance of recovery. After the delivery of Lhe lecture, 
various conclusions and propositions of the sections were 
discussed. St, Petersburg and Odessa being recommended 
as the place far the next meeting, a ballot decided in 
favour of the capital, the time of meeting to be announced 
during the coming winter Resolutions were carried to 
request the Societies of Naturalists annexed to univer¬ 
sities (which were organised by the initiative of the first 
meeting), to present in 1877 reports of their ten years 
activity, to change the name of the gathering into 

Meeting of Naturalists and Physicians;” to raise a 
fund far a permanent students scholarship in honour 
of Prof Kessler, to whose initiative and many years' 
labours the first meeting was due The proposal of Prof 
Dobrzycki as to an inquiry into the causes of diseases, 
was negatived as involving too many practical difficulties, 
as were also the proposals of M. Vakoolofsky in reference 
to an international congress, daily scientific paper, &c 
A committee, consisting of representatives of all sections, 
appointed to discuss the subject of a French-German 
periodical, warmly advocated the proposal, and the meet¬ 
ing coming finally to the conclusion that pecuniary help 
from the Government would be desirable, intrusted the 
societies of the St. Petersburg's University (Naturalist, 
Physical, and Chemical), to draw out rules for the conduct 
of the periodical Discussions on subjects relative to 
the.teaching of natural sciences in Governmental schools 
being totally prohibited in the meetings (in order to avoid 
opposition to the anti-Natural Science tendencies of the 
ministry), a pedagogical committee, appointed to discuss 
the proposals of Prof Halubinsky, decided that permission 
should be requested from Lhe ministry to allow the meetings 
a pedagogical section to discuss at least some of the moie 
special questions relative to the subject. The conclusions 
of the committee were accepted, as well a* those of the 
Zoological Section, to request from the Naval Department 
the use of - ships for scientific explorations in Russian 
seal. Finally, the small sum produced by the members’ 
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fees at the meeting (993 roubles from 331 members) was 
allowed for the publication of memoirs. The discussion 
of these various subjects having taken up much time! the 
members dispersed, and very few attended the lecture of 
M. Kostareff “ On the Inductive and Deductive Methods 
of Reasoning and of Inquiry 11 The meeting was closed by 
a short address by the president, Pi of IJrodofsky. 

A L. 


PRINCIPLES Oh TIME-MEASURING APPA¬ 
RATUS 1 

II. 

The Pendulum 

I N that early apparatus I recently described, you will 
remember that the balance, after being set swinging 
in one direction, had its motion completely destroyed, 
and was then set swinging in the other, all by the dirccL 
agency of the clock-train If it had possessed no other 
property than that merely of vibrating against the earth's 
attraction, the pendulum would have been an immense 
improvement upon this state of things, because cveiy 
impulse delivered to it is, so to speak, sloicd up there, 
and is gradually expended therefrom .is occasion requires 
in overcoming the friction due to its connections and the 
resistance of Llic atmosphere 

The discovery of the pendulum is generally attubuU'il 
to Cicihleo, whose attention was uUi acted to the subject 
by uatch'ng the oscillations of a chandelier suspended 
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swings, this line wraps around either curve and deflects 
the pendulum from its circular path ( KUR, into the 
cycloidal, dui. As you could utmost infer from inspec¬ 
tion the time of a pendulum swinging a cycloidal, is rather 
faster than when it swings a circular arc, the cycloidal 
being the more rapid curve. Also the time of the swing 
of a pendulum in a circular arc gets longer as the swing 
increases, that is to say, as it travels furthei up the curve , 
for instance, if the arc of a pendulum which was swinging 
2° was increased to 2-J 0 , the loss of time due to the in¬ 
creased length of its swing would be four seconds a day. 

The invention of these cycloidal cheeks or curves must 
have been looked upon as the ne plus ultra of perfection 






by a very long line at a chuuh in Fisa. The story 
is very likely to be a true one ; anybody observing the 
shoiter oscillations of a very long pendulum (fifty or sixty 
feet in IcngLh say) could scarcely f.ul to be impressed by 
them 

The celebrated Dutch philosopher, Huygens, first 
worked out its theory. He discovered that if a pen¬ 
dulum, instead of swinging in a circular arc (which it 
obviously does) could be made to move in a cycloidal, it 
would perform all its oscillations, whether large or small, 
in precisely equal times. 

He succeeded in obtaining this motion for his pen¬ 
dulums by the following contrivance (see Fig. 9 ) ■—Two 
curves or cheeks, cc, starting from the axis of motion are 
placed one upon each side of the pendulum, which is 
suspended by a flexible line or spring s. As the pendulum 

1 Iiociurai by Mr H. Dent Gardner, it th« Loan Coil net iod, South 
Keuinfton. Continu'd from p 5^1 


at the time , but m the Hi st place they did not deflect 
the pendulum without a good deal of friction ; and in the 
second it is lather advantageous than otherwise that ; 
pendulum should gain in 1L5 shorter vibrations, because 
it never gets into them without retardation (which implici 
loss of time), and one error tends to correct the other. 

Hujgens also discovered that the time of one swwj 
of 9 pendulum varies as the square root of its length 
The length of a pendulum swinging in one second n 
nearly 39 2 inches, and if you wish to find the time 11 
which a pendulum of any other length will perform om 
swing, you divide the square root of that length by tin 
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sgran- root of 39*2 inches ; thus the time of the swing 
of a pendulum 61 inches long 

— \/——“ 1 25 » 1J seconds. 


V392 


39 a 


On the other hand, if you wish to find the length of a 
pendulum to swing in a given time, all you need do is to 
multiply 39'2 by the square of the tune f thus the length 
of a pendulum to swing in £ second — 39 2 X ( 4 ) 1 ™ 9‘S 
— 9H inches 

But with reference to an ordinary clock pendulum, such 
as is shown in Fig 10, you may ask me what is its 
length? do wc measure its length from the point of 
suspension to the end or centre of the bob, or to tne point 
at its extremity ? We measure it to none of these places. 
Its true length is determined by multiplying every par¬ 
ticle into the square of its distance from the point of 
suspension, adding all these together and dividing by the 
sum of every particle multiplied into its dislance from the 
point of suspension simply Of course an operation of 



this kind is not very easily performed, but the upshot of 
the calculation is, in general, to give a distance to a cer¬ 
tain point, o, called the centre of oscillation, just below the 
centre of gravity, G, of the pendulum This is the true 
length of our pendulum 10 far as its time of vibiation is 
concerned, and if we could take a perfectly simple pen¬ 
dulum (that is one with a rod without weight, ana all the 
matter of its bob accumulated m one point at its extre¬ 
mity) of the same length, we should find that the Limes 
of their swings would exactly correspond. 

What will happen if at any point above the centre of 
oscillation we add a little weight to our pendulum, say at 
point c ? Evidently the effect is just the same as if wc 
tied another short pendulum of length sc to our main 
one—it will urge it on and make it swing faster. At a 
point just hall-way up the pendulum, the effect of any 
given weight will be greatest. From which follows the 
curious fact that a weight moved upwards or downwards 
away from this point will, in either case, increase the time 


of the swing of the pendulum, that is to say, make the 
clock lose. 

The finer regulation of pendulums is performed upon 
the principle of adding or withdrawing weight at a point 
above the centre of oscillation. The collar c upon the 
pendulum, is placed there to carry subsidiary weights for 
the purpose. 

The Pendulum Compensation . 

Pendulums, like other things, lengthen as they get 
warmer, and shorten as they get colder, and the time of 
their swing is varied m consequence. For instance, a 
plain iron rod pendulum for every 10 degrees rise m the 
thermometer, will expand sufficiently to make the dock 
controlled by it lose nearly 3 seconds a day, 

The earliest and one of the best methods of correcting 
or compensating this error is the mercurial pendulum 
designed by Graham (see Fig 10). The bob ol the pen¬ 
dulum is formed of a glass or iron vessel containing 
mercury, M M. When there is any increase of tempera¬ 
ture, the rod R R expands and lets down the bob, but thr 
mercury in the bob also expands, and from the manner it 
is confined expands upwards The expansion of the 
mercury therefore tends to raise the centic of oscillation, 
and its amount is so calculated as exactly to neutralise 
and destroy whatever error would otherwise result from 
the lengthening of the rod. The action of this compen¬ 
sation may very readily be increased by adding or with¬ 
drawing a liUle of the mercury. Of couise after each 
addition or withdrawal of mercury the clock will have to 
be regulated to time again by altering the nut upon its 
pendulum for the purpose 

A slight tendency to vary its rate after first being 
put up may sometimes be noticed in a clock fitted with 
one of these pendulums This arises from air bubbles m 
the mercury, which gradually approach the surface , as 
they do so the mercury upon the other hand ol course 
falls 

Another method of compensation is the gridnon pen¬ 
dulum of Harrison. Different metals expand at different 
rates, for instance— 

Steel expands 000064 of it* length 
Brass ,, 'oooi ,, 

Zinc ,, 00017 

for every 10 degrees rise in temperature. 

Suppose we take a central steel rod (see Fig. 11) about 
3 feet long, and fasten to its extremity a cross piece a, 
upon which we erect two (for the sake of symmetry) brass 
rods, one upon each side of it ; and to the summit of these 
we attach two other rods of steel, and at the extremity ol 
these again two other rods of brass, and then let fall two 
more rods of steel, joined at their extremities by a cross 
piece, ard to the cross piece attach the pendulum bob by 
another short length of steel so as to make up 39 2 inches of 
length between (he centre of oscillation and the point 
of suspension. Supposing that the four supplementary 
lengths of brass and steel upon each side of the original 
steel rod average 2 feet 11 inches long, we have, in between 
the point of suspension and the centre of oscillation 
109 2 inches of steel and 70 inches of brass, and furthei, 
that the expansion of ihis amount of brass is exactly 
equivalent to the expansion of the steel. But we have so 
arranged that all the brass expands upwaidt and all the 
steel downwards . therefore one destroys the other, and 
the position ol the centre of oscillation does not change, 
whatever be the alteration of temperature The worst of 
this method of compensation is, owing to the great weight 
of the rods, the centre of oscillation generally ceases 
approximately to coi respond with the centre of gravny 0/ 
tne bob, and the true amount of compensation has to be 
determined by experiment, which 15 seldom done. 

In the construction of compensation pendulums care 
must be uken that they are foimed 50 that each part shall 
simultaneously take up any change of temperature. This 
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was brought prominently Lo light during the lime that the 
normal sidereal Hock for Greenwich was under trial 
That dock had been fitted with 1 heavy mercurial pen 
diilum, and it was found that the rod got wanner or 
colder some time in advance of the mercury , of course 
the compensation fath i for surh interval of time 

The following form of pendulum was afterwards sub 
stituted The expansion of nnc is, as you see, nearly 
double that of biass and consequently a good deal 
less of it is required to compensate a pendulum To 
the extremity of an internal steel rod (see Fig 12) a 
collar is fastened and a zinc tube inclosing the steel rod 
rests upon it To the summit of the nnc tube is 
attached a steel tube which in turn incloses boLh it and 
the rod and the pendulum bob is fastened midway of its 
length to the extremity of this tube The outer steel tube 
is cut away at its sides and holes bored m the zinc in 
order to let in changes of temperature rapidly 

I he action of the combination is similar to that of the 
gridiron pendulum, the expansion of (he zinc upwards 
exactly neutralising and destroying the expansion of the 
steel downwards It is important (as suggested by Mr 
Buckney) that the bob should be suspended at its centre 
because otherwise it would also operate as an exp insion 
length, and although its effect could be rounterbal meed 
by shortening the zinc tube, yet owing to Us bulk it would be 
sure to lag behind the rest of the compensation and cause 
such an error as I have referred to 

Ra> owett a C ompens xticn 

When you aim at the very highest time keeping baro 
metric compensation becomes necessary that is to say 
compensation aga nst the disturbance to the pendulum 
due to changes of atmospheric pressure For instance 
when there is any rise in pressure, when the atmosphere 
becomes denser our clock will lose, and will gain when 
the atmosphere becomes mo rm attenuated, the vmation 
in the Greenwich clock having been at about the rale of 
3 of a second a day for a difference of one inch in the 
bare meter 

The following compensation (bee l lg 13) is one dc 
signed bv Sir George Airy 

c is a lever mo\ing around an axis at A One ann of 
the lever carncs 1 lioise shae magnet, 6 , and the olhei a 
fl >at, r, supported upon the mercury in a baromctu cistern 
1 wo bar magnets (the front one 1 , only is shown, tile 
other being behind the bob) are fastened upon the pen 
tlulum bob the north pole of one pointing upwards and 
of the other downwards (in order to render the combina 
tion asUtic) 

lhe poles of the horse shoe magnet face the opposite 
xolcs of the two bar magnets, and attraction goes on 
between them When the barometer rises the mercury 
in the cistern falls, and with it the float The other arm 
of the lever, therefore uses bringing the poles of the 
horse shoe magnet closer to the poles of the two bar 
magnets, and increases the attraction between them, 
which is a force acting in the same duection as giavity 
1 he pendulum consequently moves faster (for we increase 
the pull upon it), the tendency to go slow arising from 
the increased atmospheric pressure is by this means com 
pensated Dr Robinson, at the Armagh Observatory, 
effected the same correction by attaching a barometer 
Lo the pendulum rod He also noticed that changes in 
atmospheric pressure would disturb a mercurial pendulum 
to a very considerable extent if there were air bubbles in 
the mercury 

(To bt continued} 

CROOAIS S RADIOMETER 
T HAVr recently made a few experiments with this 
1 instrument which may not be uninteresting to the 
readers of Naiure 

The radiometer used had discs of aluminium polished 


on one side and blackened on the other, it was more 
than usually sensitive, and would sometimes continue Us 
rotation for twenty minutes after the sun had set in the 
sea 

The instrument being in a room m which the radiation 
was far (oo feeble to cause the arms to move, I grasped 
the bulb with both hands, 50 as still further to exclude it 
from light The vanes immediately began to revolve 
briskly, the polished sides first Removing my hands 
after two or three minutes, the movement soon shopped , 
and then, after a very brief interval of rest, t>egan in 
Lhe opposite direction, and so continued for several 
minutes 

I now placed the instrument in a room, near to a window 
thiough which the light of the full moon in a clear atmo 
sphere was shining The arms of the radiometer did not 
move By means of a large lens the moonlight was then 
concentrated about 200 times, and allowed lo fall full 
upon lhe blackened side of one of the circular discs, in 
such a way as to cause the intensely brilliant image of 
the moon to nearly cover the disc Not the slightest 
movement occurred, although the concentrated light un 
pipged upon the disc for a quarter of an hour 

AS is well known, the light of the moon contains, foi a 
givgfr luminosity far less heat rays than does light from 
any terrestrial source, no matter how much the latter 
may pc strained through in transcalent media in fact it 
rec^pi-c Lord Rosses 6 feet icflcctor clearly to demon 
strate tfee excessively feeble thermal power of the lunar 
rays 

Ihesp experiments show, firstly, that light is not 
necessity to the movement of Lhe radiometer secondly, 
Lhat light only contributes to the movement in so far 
as by its absorption, it 15 transformed into heat, and 
thirdly, that the motion is due to the unequal heating 
of Lhe two sides of the discs the cooler surfaces always 
preceding tile warmer for when the instrument was 
grasped by the hands, the blackened surfaces of the 
discs rapidly absorbed the heat rays, whilst the polished 
surfaces reflected them Thus the surfaces of the 
blackened discs remained warmer than the metal beneath, 
but gradqally communicated their heat to the latfer On 
removing jhe hands from the bulb, the thermal condition 
of the owes would soon become reversed tpe black 
surface—a good absorber and also a good radiator— 
would cool much faster than the opposite surface, which 
being of pol *lied metal was an exceedingly bad radiator 

I lie blackened surfaces therefore, now became the 
coolest, and preceded the polished ones, in other words, 
the direction of rotation became reverse i 

October 17 1 FJlANM AND 


I HR GEOLOi V 01 RNGIAND \ND ff ALLS' 

nnilC well known volume of Conybeare and Phillips, 
entitled 1 Outlines of the Geology of England and 
Wales, which was published in 1822, and was Based on 
an earlier and slighter work of the second named author, 
has long held an honourable place among geological 
classics It has served, indeed, to supply to some extent 
the want so universally felt of a d senptive memoir Or 
handbook to William Smiths Geological Map, a work 
which 1 the father of Lnghsh geology ’ could never be 
prevailed upon to write himself The “ Outlines, how 
ever, is but a fragment, the second part of the work, 
which was to have dealt with the oldest rocks and with 
questions of Lconomtc Geology, never having been pub 
lished , and more than half a century of research, earned 
on in connection with a science which appears to have as 

1 The Geology of b ngland and Wales i Conci c Accoun^ of lhe Ido. 
logical CharacLcM I e*d nff Fo < Is and R u on c 1 rod cl? of It a Rocks 
with Notei on the I hyticai fceaturei uf the Country By Horace B Wood, 
ward t G b of the Geolog cal Survey of England and Wales (London 
I oi gn nils Green *i 1 Co i0?6 ) 
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yet lost none of the vigour und dasncity of youth, have 
of course rendered much of the information contained in 
it obsolete The only work of more recent Jz^c which 
occupies somewhat the same ground is D'Arcbaic's ,r His- 
toire des Frogr£s de la Gc'olojrie/' which aimed at doing 
for all those portions of the globe which had been geolo¬ 
gically explored, what Conybeare and Phillips had at¬ 
tempted for England alone. This work is one (rf the vciy 
highest order of merit; its author being equally dis¬ 
tinguished for his industry in the compilation of 
materials, his skill in arranging them, ana his bold¬ 
ness and originality in generalising from them. But 
Such a design as that of the Lt Histoirc des Progr&s ” was 
perhaps too ambitious to be within the compass of the 
efforts of any single individual, at all events, after the 
portions relating to the Tertiary and Secondary strata 
had appeared in a scries of eight volumes, between the 
years 1S47 and ; 6o, the work, which had up to that time 
been published by the Geological bocicly of France under 


the auspices of the Minister of Public Instruction, was 
finally abandoned. 

It will be seen, therefore, that Mr. Woodward's 
handy volume, the title of which is given above, 
appears very opportunely ; and, supplying as it does 
a real need of the geological student at the present 
time, it is certain at once to take its place as the 
most useful general w oilc of lefercnceon English Geology 
which exists. After a careful perusal of it, we find 
scarcely anything calling for qualification of those terms of 
high commendation in which wc are constrained to speak 
of its general accuracy and excellence of arrangement; 
of the happy way in which the mean has been hit between 
conciseness of description and fulness of detail ; and of 
the manner in which the work has been made to mclude 
the latest results of geological research. 

At the time when Conybeare and Phillips wrote, many 
poitions even of those Secondary strata of England, the 
successful classification of which had been the chief among 



I 1 ig 1 — The Chctld u Clifft. 


the triumphs of William Smith’s genius, were as yet 
almost unknown to geologists , the labours of Sedgwick 
and Murchison, which were destined to replace the con¬ 
fusion that reigned among all the older deposits, by the 
clear succession of the Cambrian, Silurian, and Devonian 
systems, had not 1 then commenced ; and as yet the 
paleontological studies of Lyell and the stratigiaphical 
researches of 1‘rcstwich had not dispelled the almost 
equal obscurity which prevailed concerning the order of 
the Tertiary formations. There are perhaps few ways in 
which the strides made during the last fifty years in our 
knowledge of the geology of this country can be more 
vividly realised than by a comparison of the sketch-maps 
prefixed to the volume of Conybeare and PhiUips, and to 
that of Mi Woodward respectively. Such a comparison 
will render strikingly apparent the great advances which 
have betn made in developing the true structure of the 
country, both through the researches of private individuals 
and the labours of the National Survey ; and it will 


equally serve to demonstrate Lhe necessity ol such a work 
ns that which Mr Woodward has now given Lo us. 

The avoidance by the author of this work of all refer¬ 
ences to the equivalent formations on the continent of 
Europe, or even to those in other parts of the British 
Islands—although perhaps a necessity dictated by the 
limits he had set himself—creates some serious difficulties, 
which are more especially felt when quesLions of classifi¬ 
cation come to be treated of. It is altogether vain to 
hope that such problems can be decided by an appeal to 
the English repiescntativcs of the formations alone To 
discuss, for example, the question of the classification of 
the Silurian, Devonian, and Permo-Tnassic ( 1 ’uikilitic) 
formations, without any reference to the typical develop¬ 
ments of these strata in Bohemia, the Eifel, and Central 
Germany respectively, is surely a most unsatisfactory 
and inconclusive proceeding. 

In adopting Sedgwick’s classification of the Cambrian 
and Silurian strata instead of that of Murchison, the 
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Fin a—Purberk and Portland Bed* at TiJIy Whim, near Swanafc , the former being tha 
light-cninured sLrata above, the Inter the darker strata below 



Fit, t —Section nt WritUe, near ChrlmEford — a Chalky Hnulder Clay (Upper Glacial) 
1 Sind and Gravel (Middle Glacial) 



Fin 4 — Penrhyn Shte Quarry ' *■' 


author may possibly have been actuated 
by the conviction that unless the pendu¬ 
lum of opinion, which has so long been 
firmly held at one end of the arc by 
official influences, were allowed to re¬ 
bound to the extreme limit in the opposite 
direction, there would be little chance of 
its finally attaining a position of stable 
equilibrium between them. Looked at 
from any other point of view, we must 
confess that we cannot regard the attempt 
here made totally to revolutionise the 
classification in question with much satis¬ 
faction. We had hoped that the day had 
long since gone by when the divisions 
between geological periods were to be 
regarded as governed by anything more 
than convention, or as serving any other 
purpose than that of convenience of re¬ 
ference. Breaks, whether strati graphical 
or palsontological, in the senes of forma¬ 
tions, are purely local phenomena and it 
is certain that if stratigraphical geology 
had taken iis rise only so far away as in 
Eastern instead of in Western Europe, 
the divisions of the great systems, and 
even of those larger penods (which Mr. 
Woodward calls “cycles 1 ') would have 
been wholly different to that which has 
been actually adopted. But although the 
classification of the geological penods is 
a purely artificial one, yet it has its uses, 
and nothing but confusion can result 
from attempts to unsettle its landmarks 
without sufficient cause. Such being the 
case, we are surely entitled to ask what 
useful purpose can possibly be served by 
including, as our author does by his own 
showing, considerably more than one-third 
of the whole thickness of British sedi¬ 
mentary deposits under the name of Cam¬ 
brian ? Is not a Cambrian system, en¬ 
larged beyond all reasonable proportions, 
equally objectionable with an overgrown 
Silurian ? This question ha9 passed be¬ 
yond the stage when it can be regarded 
simply as a battle-ground for the partisans 
of rival reputations. Now that Sedgwick 
and Murchison have both passed away, 
let us rather seek to be guided by the 
principles which determined the action of 
the greatest of their contemporaries In 
respect to this controversy ; gladly avail¬ 
ing ourselves of that which is good and 
true in the splendid work of both the 
observers, let us build it into our geolo¬ 
gical system, there to stand ns the noblest 
monument of their genius ; and for their 
mistakes, let these pass into the oblivion 
which awaits the memory of the injustice 
and animosity which were unworthy of 
either of them. 

There are one or two other points which 
we would venture to suggest for the 
author's consideration in the event of his 
being called upon, as we hope he will be, 
to prepare a second edition of this work. 
As the different formations or groups of 
strata belonging to the same system which 
occur in different parts of the country are 
treated of consecutively, although in many 
cases they were doubtless formed con¬ 
temporaneously, it would be well to keep 
the fatter fact as prominently before the 
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mind of the student as possible ; and this, we think, might 
best be accomplished by prefixing to each chapter diagram¬ 
matic sections of the succession of strata, exhibiting their 
equivalences in different parts of the country. Again, 
although we recognise with the author the impossibility 
of quoting in such a work as the present the authority for 
every statement, yet we think that a well selected senes 
of references to those original memoirs, in which ftillei 
details concerning each formation may be found, would 
greatly add to the value of the book without materially 
increasing its bulk. 

We cannot but commend the manner in which Mr. 
Woodward has resisted all attempts at fine writing, and has 
sought rather to produce a work characterised by accu¬ 
racy and soundness than by showiness and superficiality ; 
in this respect following the example of his fathef, the 
late Dr. Samuel Woodward, to whose memory the work 
is dedirated. We anticipate for the <f Geology of England 
and Wales n a sphere of usefulness not less extended than, 
and a reputation as enduring as that which has been 
aLtained by, the <f Manual of the Mollusca ;" and higher 
praise it would scarcely be possible to award to it. 

It only remains to add that the work is illustrated, not 
only with a very clear chromo-lithographed map prepared 
by Mr. Gnesbach, but by woodcuts of such excellence (as 
will be manifest from the specimens we give of them) that 
we can only regret that they are so few in number 

J- W. J. 


SUMNER'S ”METHOD AT SEA” 

N reference to our review of Sir William Thomson’s 
woik on this subject (vol. xiv. p. 346), our attention 
has been called by Sir G 13 Any to the following paper 
in the Proceedings of the Royal Society, vol. xix. p 448 — 

11 Remark* on the Determination of a Ship's Place at Sen ” In 
a Letter to Prof Stokes. By G. 1 J Airy, LL D, &c., 
Astronomer Roy.il 

Royal Observatory, Greenwich, S E., 
1871, April 5 

My AR Six,—111 Lhc last published number of the Proceed 
mgs of (lie Royal Society (vol xix p 259), there are remarks by 
Sir William lhomson on the proposed method for determining 
the locus of a ship’b place at sea, by making one observation of the 
sun’s (or other tody's) altitude, and founding, on this, computa¬ 
tions of longitude with two assumptions of latitude; and there 
are suggestions, with a specimen of tables, for solving the 
spherical triangle* which occur in all similar nautical observations, 
on the principle of drawing a perpendicular arc of great circle 
from one angle of a spherical triangle upon the opposite side 

In regard to this principle and the tables which may be used 
with it, 1 may call attention to Lhe employment of a similar 
method by Major-General Shortrede, in his "Latitude and 
Declination Tables,” pp. 148 and 18a In p. 150, line 11 from 
the bottom, it will be seen chat the "column "gives the tnal- 
value of the perpendicular arc by which the two right-angled 
triangles are computed Thu is not the fame (among die various 
elements which may be chosen) as Sir William Thomson's, but 
it is so closely related that in some instances the tabular numbers 
are identically tkc same as Sir W Thomson’s, though in a dif¬ 
ferent order General Shortrede’s object was "Great Circle 
Sailing,” in which the trigonometrical problem is the same as m 
the nautical observation 1 think, however, that Sir W. Thomson 
deserves thanks for calling attention to the application of this 
method to time-determinations 

In regard to the problem of the "locus,” allow me to point 
oat the geometrical circumstances of the case. If, upon a celestial 
globe, on arc of small circle be swept with the son’s (or other 
body’s) place for centre, and the observed zenith-distance for 
radius, tne ship's zenith will be somewhere in that curve , and 
if, with the pole for centre, arcs of parallels be swept with the 
two assumed colaliludes for radii, the intersection of these two 
curves with the first drawn curve will give the ship’s zenith on 
the two assumptions ; and if wnhm the celestial globe there be 
placed a small terrestrial globe, and if these zenith-points be 
radially projected upon the terrestrial jglobr, the terrestrial places 


of the ship on the two assumptions will be marked But the 
practical application of this requires that the position of the ter¬ 
restrial (globe, or of the earth, be known in respect of rotation— 
that is, it requires that the Greenwich sidereal time, or solar 
time, be known ; in other words, it requires a perfect chrono¬ 
meter Now the experience of Capt Monarty, cited by Sir W. 
Thomson, does not apply here Capt Monarty received time- 
signals from lhe Royal Observatory through the cable every day, 
aad he hod therefore a perfect chronometer But other shipB 
have no such perfect chronometer , and though the direction of a 
locus, os determined above, may be sufficiently certain, yet its 
place upton the earth will be uncertain, by a quantity depending 
on the uncertainty of Lhe chronometer Thus Lnree chronometers 
may give Lhe following positions for the locus-curve — 


Chroii- No 1 

Chrun No j 

Ghron No j 

/ 

/ 

/ 

/ 

/’ 

/ 

/ 

/ 

/ 

/ 

And the question now 

present itself, which uncertainty is the 


greater—the uncertainty of latitude, which it 19 the real object 
of this problem to remedy? or the uncertainty of the chrono- 
roetric longitude, which must be used in attempting to find the 
remedy ? I do not doubt the mfiLanL reply of any practical 
navigator, that the chronometnc longitude is far more uncertain 
than the latitude , and if it be so, tlic whole method falls to the 
ground 

I fear that a publication like that which has been given to this 
method may do very great injury among navigators who are not 
accustomed to investigate the geometrical healings or such 
operations, and may lead them into serious danger 

I am, my dear Sir, yours very truly, 

G B. Airy, 

Prof Stokts , Secretaty of the Royal Sonciy 

[From a general recollection of a conversation I had with Sir 
W. Thomson before the presentation of his paper, I do not 
imagine his objecL to have been exactly what tne Astronomer- 
Royal here describes, hut partly the saving of trouble in nume¬ 
rical calculation, partly the exhibition, for each separate obser¬ 
vation of altitude at a noted chronometer Lime, of precisely what 
that observation gives, neither mote nor less , which introduces at 
the same time ceilain facilities for the determination of a ship's 
place by a combination of two observations Of course lhe 
place so determined is liable to an error east or west correspond¬ 
ing to the link now 11 enor of the chronometer , and doubtless, 
under ordinary circumstances, this foims Lhe principal error to 
which the deteimination of a ship fa place is liable. This remains 
precisely as it did before , and it is haid to suppose that the 
mere substitution of a graphical for a purely numerical process 
could lead a navigator to foiget that he is dependent upon bis 
chronometer, though perhaps the general Lone of Sir W Thom¬ 
son's papei might render on explicit warning desirable, such oi 
that which Mr, Airy supplies —G U Sioxt-S ] 


NOTES 

W£ hear with sincere regret of the death of the eminent 
French meteorologist, M Charles Samlc-Claire Deville We 
hope next neck to give some details of hu life and work 

We publish on another page an abstract of the Rev Mark 
Pattiion's forcible and outspoken address at the Social Science 
Congress, Liverpool, on the state of our universities Many other 
valuable papers were read, but they were for the most part too 
■penal for notice in our columns We should, however, mention 
the remarks of Mr. W- II James, M.P r in connection with the 
discussion ol the question of incorporating a professional and tech¬ 
nical training with a sound system of general education. Mr. 
James traced the history of the City Guilds of London, showed 
how enormously wealthy they must be, how this wealth ia 
totally misspent, and maintained that the country had a perfect 
right to ask an tecount of their stewardship, and appropriate the 
funds, if necessary, for educational purposes He proposed that 
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the funds should be devoted to Lhe establishment of a science 
and practice institute for working men All the speaker; in the 
Education department of the Congress seem to be agreed that 
there 19 vast room and urgent need for improvement in the edu¬ 
cation of the counliy When so miny intelligent and mlluenLial 
men are agreed on this point, how 13 it so little is done to mend 
matters? After the reading of a paper on Tuesday by Mi 
W J, "Walts on the pioposed Imperial Museum for India and 
the Colonies, a proposal was unanimously adopted by the Sec¬ 
tion of Fconomy and Tride, 11 that the Suction lecommend the 
Council to consider the propriety of memoiialismg her Majesty’s 
Government in favour of establishing an Imperial Museum for 
India and the Colonies in London, and, if possible, wiLh special 
arrangements for loan collodions ” In connection with the meet¬ 
ing of the Social Science Congresj, at Liverpool, the /ivopool 
Albion has published a series of articles on Lhe progress pi 1 sent 
condition, and lhe gn ,iL men bom in llmt town These have 
now bi.cn reprinted m a neat liLLlc pamphlet 

Sumt account of Mr Giles’s Irans-Ausliahan journey has 
reached tins counLry , he anivcd m South Australia m August 
Mr. GiIls, who started on April 10 from a spot 27° 7' South 
latitude and 1 iG u 45' Last longitude, says • “1 made a gctieially 

norlh-ensL by cast course by way of Mount Gould, in latitude 
26 46, till the 24th parallel was reached 1 lraced lhe Ashburton 
lo ilb bourccs, and determined Lhe old v Mushed by the western 
rivers, which is simply a mass of rangy country abutting upon 
the desert in longitude 120“ 20' From the depot on the Ash¬ 
burton I wenL up Lo Lhe jjnl pnallel No watercourses flowed 
eastward, From Lhe encl of the watershed 111 that longitude, the 
latiLude being near the 24II1 parallel, to the Kawlinson Range of 
my last horse exptdiLion, m longiLudc 127’, the countiy was all 
open spun Tex sandhill desert At starling min the desert most 

of the camels wcTt continually poisoned, lhe plant which 
poisoned them not bang allied in any way to the poison plants 
of lhe settled districts ol Western Australia I now know it well, 
and have brought specimens The longest stietch without water 
was a ten days’ in arch One old cow camel died after reaching 
the water. \Vc bail some 1am on May 8 before reaching lhe 
Ashburton, and some of it must have extended into the desert 
It was the only chance water we obtained. We had some moic 
rain north of Lhe AKn l and Maiy ranges. Portions of the 
Kawlinson and Pclcrmnnn ranges had been visiied by rains, but 
Lhe furLher we wenL easLuanl Lhe moic desolated with drought 
Lhe umntry became We stuiek the tclegiapli line at the 
angle poles close to Mount Halloran, on the Neal’s River, 
Sixty miles from the Feake, and travelled thence down the line 
tu Lhe station We were all attacked with ophthalmia before 
Lhe rains fell in May The wmler was excessively cold, the 
thermometer in the morning for weeks bung down to 18’ Lo 
natives were met with from Mount Gould to tin. Pcterm.um 
Ranges, at which last-named place they were friendly Tn 
Musgrove Range they stoic a few things, but I was absent at 
Lhe Lime The camels have travelled splendidly.” 

A Mushroom Exhibition will be opened on the 23rd inst at 
the rooms of the French botanical Society, 84 rue de Grenslle, 
Farb, which is likely to be of interest both from a scientific and 
an economical point of view It is pioposed to bung together 
all Bpecies of mushrooms, uther in a frcsli or a dry state, eatable, 
poisonous, hurtful to aguculLure, as well as books, drawings, 
and engravings bearing on the subject The exhibition will last 
eight days, during which there will be suitable lectures, os well 
as excursions to the neighbourhood of Pans. The following 
questions ire propoied by the Society 1 On the development 
of the reproductive organs or mushrooms, what is the exact 
signification of the terms s/ores t thlamydospores , stylos/wes, 
conidta , speunatta^ flee. 2 Fungoid protoplasm compared with 


that of the vegetable chlorophylls. 3 On the claSsififcatloh of 
the Agartti\ and generally the relative vnlde of characteristic* 
among mushrooms 4 SLudy of the substrata necessary to the 
development of various fungoid species and of the relation which 
exists between Lhe substrata and these species ; questions relative 
Lo parasitism. 5. On edible mushrooms m various regions 
6 The necessity or encouraging chemical investigation on mush¬ 
rooms j a f Ciumd of the facta ascei tamed in this department to 
lhe presenL time 7 The best processes for preserving mush¬ 
rooms for study 8 bibliographical researches on Lhe mycolo- 
gULs of last emtury. 

A Tasiikend telegram of October 6 announces that the 
scientific staff of General Skobelcfi’s Alai Expedition have ac¬ 
complished their work most successfully. The Alai and Trams- 
AJai mountains and the northern part of Lhe Faihir plateau were 
surveyed along the routes followed, nnd astronomical determina¬ 
tions of latitude and longitude made The highest spot, where 
astionomical observations were made, was at a height of 14,500 
feet, and is in the part of Pamir called Khorgota The height 
of the Oos-Ikl pass was 15,500 feet Measiuementx of the mag¬ 
netic declination were aho made un the Pamir plateau, and 
valuable collections Inought home. lhe map of the Alai, 
plotted by Dr Feternmnn on the basis of the surveys and 
descriptions of the late M Fedchenko, proved to be very 
satisfactory. 

Thf congress of Hie International Geodcsical Association, 
established by several Euiopcan government';, was held this 
year at Brussels, and will be held in 1877 at Stuttgart. For a 
number of years the French Government abduned from send¬ 
ing delegates, but they were repicsentcd this year by M Faye, 
M Vvon Villarcenu, and Major Peincr, director of the Ircnch 
Survey The president was General lbaiiP7, the Spanish delegate. 
Swilzcilnnd was represented by M IIirsh, Prussia by General von 
Bieycr, Austria by Oppohei, Belgium by Major Ad an, Saxony by 
M. bruhm, Russia by General de Forsb. NeilhLr England nor Lhe 
United States sent.any delegates. Aicpoit was presented by Major 
Adan on the registering meteoroToglcal instrument? established 
at Ostend by Prof Ryasdberghe, of the Ostcml Navigation 
School. These instruments, whuh obtained an exceptional 
reward at the International Geographical 1 <xhibilion at Pans 
in 1874, were praised 111 very warm terms, ft is said that 
they will be used at a numbei of maritime stations for legistenng 
the tides On the proposition of General Ibanez a requisition 
is to be sent to Lhe French Government asking them to take the 
necessary steps for joining the French and the Spanish liiangu- 
Litiun* 

Wfi arc glad Lo be able to state, at the request of the lion. 
W. B D. Man tell, or the New Zealand Legislative Council that 
lie has publicly repudiated lhe contemptuous words in reference to 
scientific men attributed to him in Nature, vol xiv. p 90 Such 
a statement, he says, would be an act of "gross and insane in¬ 
gratitude M towards many men whom he lb pioud to call his 
friends lie was speaking only of " the shams and Douster- 
swivels of science,” fur nobody could have a greater or mote 
devoted esteem Tor scientific men than lie had lie was pet» 
fectly serious m proposing that an inquiry should be made m 
reference to the discovery of Lhe Bkeleton referred to 

Dr McKkndrick has been appointed to the Chair of 
Physiology in the University of Glasgow. 

Thjc Fellows of the College of Physicuns of Dublin have deli¬ 
berately determined to Admit Miss ICditliJPechey to the examina* 
Hon for LlieL K Q C P I, and have thus thrown open the portal* 
of the medical profession to all comers, whether they be 11 persons 11 
of the male or female sex. However pregnant of results this de¬ 
cision may be, says the Medical Press ami Circular^ It does not 
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keem to 11s that any other conclusion was possible, and wc expect 
to see a similar inertia allowed to the Ladies by all other bodies 
The Queen 1 * University, it la anticipated, will be the next to 
follow suit, and these fortresses having surrendered at discretion, 
it &s impossible that others can long sustain the siegfe. 

A Report that Mr Lucas, the African traveller, had given up 
exploration in consequehee of dines* is unfouhded Mr Lucas 
had an attack of fever, but is now at Cairo waiting foi stores 
which have been ordered from England, on the arrival of which 
he will proceed by steamer to Zanzibar, and again make for the 
interior Mr Lucas is in communication with the Royal Geo¬ 
graphical Society 

MRs Nassau Senior writes to the Times on the curious he- 1 
liavioui of tempered glass She furnished twelve gas burners 
with tempeicd glass glolns purchased in London, and having the 
veritable label of M. dc la Hastie affixed to each. On the night 
of the Glh inst aftei the g*s had been extinguished for exactly 
an hour, one of the globes burst with a report and fell in pieces 
on the floor, leaving the bottom ring still on the burner These 
pieces, which were, of course, found to be perfectly cold, were 
some two or Lhree inches long, and an inch or sd wide. They 
continued for an hour or mure splitting up and subdividing them- 
selves into smaller and still smaller fragments, each split being 
accompanied by a Bli'jht report, until at length there was not a 
fragment larger than a hazel nut, and the gic.iter part of the 
glass was in pieces of About the size of a pea, and of a ciystallme 
form. In the morning it was found that the run had'falltn from 
the burner to the floor in atoms The Bubject deserves careful 
investigation 

The Science Loan Exhibition, has been ko successful that the 
time fai closing it has been postponed, and the evening lectures 
are to be recommenced Immediately 

Wr have received Piiuks \ur Us ATouvements de l'Atmosphere, 
Vail I, by Trolessors C M Guldbeig and H. Mohn, of Chris¬ 
tiania In this first part of what promises to be nn Important 
contribution to the physics of the atmosphere, the authois con¬ 
fine the discussion to some simple elementary cases of the 
mechanics of Lhe atmosphere relative to its equilibrium, tempera¬ 
ture, humidity, and horizontal and vertical currents We join 
the authora in hoping that the results will demonstrate the neces- 
sity of more extensive observations than have yet been made in 
tropical regions, and in the higher regions of Lhe atmosphere on 
mountains or by captive ballouns, and that the true path of pro- 
grew for meteorology to follow n the development of the diffi¬ 
cult question of atmospheric mechanics. We may add that 111 
order to obtain the physical data required for its discussion, the 
only rational step to be first taken is to plant numerous meteoro¬ 
logical stations over limited areas, the stations being so closely 
planted as to secure approximations to the barometric gradients 
between the observing'(stations and to the wind-velocities, suffi¬ 
ciently close to the true gradients and velocities as to meet the 
demands of the problem to be investigated. 

The teaching body of the French National School of Agncul- 
tilre, established at thfe Conservatoire dee Arts-et-Metiers, has 
now been organised. The director of studies Is M. Boussmgault, 
the founder of agricultural chemistry in France. The number 
of professorships is twenty, and a competition will take place for 
thretof them. Amongst the seventeen others who have been 
appointed by decree, M Lavergne, Professor of Agricultural 
Economy, M. Lcdi* Bocquerelle, Professor of Physics and Me¬ 
teorology, and M. Tany, Professor of Sylviculture, were formerly 
Et ^e Versailles School of National Agriculture, 
W vj W ** ,U PP PWM< * l n *85* The former imperial farmhouse 
at ldcehnes wilt be utilised for experimental agriculture. 
Amongst the professorahipa which have been created ought to be 


noticed one or Comparative Agricullurc, or the systematic com¬ 
parison of French and foreign agriculture. 

M. WaddinLtoN, the French Minister of Tubhc lli.trucLion, 
lias published a circular warning the several municipal a lnunis- 
trations or France, that he Is to ask from Parliament next 5 ass ion 
& credit for moraulng Lite salaries or professors who, having not 
taken nhy superior degree, are nevcrth»1e<i* useful and steady 
workers. - But he desires tlie cities to enter into On agreement 
with the GovLrnmeht to secure to competent Leachers In lhe 
several municipal secondary school* a rate of remuneration not 
below a sum named. It is cmly when that rate shall have been 
granted’aa a permanency by the local authorities that Lhe Govern¬ 
ment will give any addition 

M WaddiNi.iox is said to be prepaung to present to 
both Houses nf Lhe French Parliament nllil] to aller the law 
for granting degrees, giving the power entirely to the Stale 
examines The same proposal was rejected by llie Senate last 
spring. 

A nfiv municipal school, the lreolo Mungo, was opened at 
Paris 011 October ?J Tlie pcuilmily of the establishment is a 
covered yard siluated in the centre of Llie building, and occupying 
a space of 18,000 square feet for wintei lccrcaLions When 
the weather is favourable, Lhe pupils are Lurnel into an open 
ground nf 37,000 square feet A ptnUco for gymnastics lias been 
erected in the winter grounds To each studio is annexed a 
small museum, so thaL pupils may have constantly at tlieir dis¬ 
posal the principal objec's or models which ale described in the 
course of the lectures given by the teachers The sthuol is 
intended for 800 pupils, but only 500 have been admllLed, a part 
of the work being yet unfinished 

The Tarbis Observair stale* thaL a strong esuthquike was felt 
at Bagnircs de Bizarre (Ilduta^ Pyrenees) cm Friday, October 6, 
at five in the morning The water of Salies, a theimul spring 
in the vicinity, winch generally flows at 51/ F , had its tempera¬ 
ture suddenly altered to 7 v\ owing Lo the subterranean acLion. 
A tew hours afterwards ihc^saine commotion was fc.lt by General 
Nansouty, who has taken hifl post as observer on Lhe Pic du Mrdi. 
The duration was three seconds, and direcLiou south by north 

On September 22, an earthquake motion was felt at Coileone, 
near Palermo, and from that time to September 27 , vci"mic Com¬ 
motions were almost continuous Great damage hns been done 
to a large numbei of house*, and the inhabitants desert the city 
evary night and encamp in the vicinity, cold is bocoming 
intense during the now long mghts Some arc said lo have 
turned insane 

Messrs C G. Maynard, of Newtonvdle, Massachusetts, 
and W F Parkci, of West Meriden, Connecticut, me about to 
undertake an investigation of the natural history of the Bahama 
Islands, which promises to be of great interest to science in view 
of the fact that, with the exception of the examination made by 
Dr Henry Bryant, of Boston, U S. , but Little has been done in 
llus respect since the time of Catcsby, whose work was published 
nearly 150 years ago These gentlemen propose to fit out a 
yacht in Boston, suitably equipped and provisioned, and send 
her to the Gulf Of Mexico, there to embark some time m the 
present month, ahd to Make a minute investigation of the natu¬ 
ral history of each island, obtaining specimens of its land buna 
and of the Inhabitants of the waters along their shores They will 
be accompanied by several] assistants, and hope to m.ikc very 
large collections of all kinds Dr Lewis E Sturtivant, of 
Boston, will accompany the expedition for Lhe purpose especially 
of oulsLuig Mr Maynard In making drawngi and dissections 
on the spot of the various animals 

A NAVAL testimonial will be presented to Conunauder V. L. 
Cameron, K.N., C 13 , at the Royal United Service Institution, 
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on Saturday, at 3 o'clock. Admiral Sir G P. Sir tonus will 
preside 

Prof W K Parker, F.R.ri., and Mr. G. T Bettany, B,A, 
of Caiui College, Cambridge, are preparing a work on the 
Morphology of the Skull, in which for the first time will be 
brought together for companion descriptions of the remarkable 
succession of modification through which the skull passes In 
development in Lhe principal types of vertebrated animals ; the 
forms illustrated will be the sharks and rays, the salmon, the 
axolotl, the frog, the snake, the fowl, and the pig. A special 
value will attach to the work inasmuch as it will record many 
corrections of facts and important modifications of view since 
Lhe publication of Prof. Parker's elaborate papers in the Trans¬ 
actions of various societies, and will also include many observa¬ 
tions yet unpublished A simple description of each form at 
successive stages will be followed by a chupLer dealing with 
theorcLual questions, and summarising the results of study The 
work will be illustrated by a large number of woodcuts, and will 
be published by Messn. Macmillan. 

The scintillation of stars, and lla close connection with changes 
of weather, has, as is known, much interested Humboldt, Arngo, 
Kaerntr, Secchi, and many others , and recently [it has also 
been the subject of valuable spectroscopic researches by M 
Respighi M Monligny, who some time ago investigated scin¬ 
tillation in relation to the special characteristics of the light of 
different stars, publishes in the Bulletin of the Belgian Academy, 
1876, No. 8, an elaborate report upon his researches into the 
connection existing between scintillation and various meteoro¬ 
logical clement The chief results arrived at after a discussion 
of 1,820 observations made on 230 days on 70 different stais, are 
as follow .—The intensity of scintillation (measured by a special 
apparatus, the scintillomitre) increases invariably with the 
occurrence or approach of rainy weather, and with the increase 
of tension of vapour in the air on one side, and the increase of 
pressure and decrease of temperature on Lhe other, the in¬ 
fluence of the two former factors being far more sensible than the 
combined influence of t the two latter. The scintillation, which is 
on an average stronger during winter than during summer, in¬ 
creases with the arrival of moist weather at all seasons It 
increases also not only on jruny days, but one or two days 
before, decreasing immediately after the ram has ceased. More¬ 
over, the intensity of scintillation increases during strong winds, 
and with the approach of barometric depressions, or bourrasques , 
the increase being most pronounced when the depression passes 
near to the observer. It then largely exceeds the average 
increase corresponding to rainy days, and the influence of great 
movements in the atmosphere totally counteracts the contrary 
influence of a lowering of preasure. M MonLigny is thus 
correct in saying that a continued investigation of scintillation 
would be of great service, not only for the prevision of weather, 
but also for the general* study of meteorology, affording a very 
useful means for the exploration of the higher regions of the 
atmosphere. 

The additions to the Zoological Society's Gardens during the 
past week include a Chacma Baboon ( Cymctphalus porcarius ) 
from South Africa, presented by Mr. Henry S Wnght, a 
Macaque Monkey (Macacus cynomolgus) from India, presented 
by Mr. H. Jones , a Little Grebe [Podtceps minor), European, 
presented by Mrs Johnson , two Snowy Owls [Nyctea mvea) t 
European, presented by Mr. L. W. Gardiner; nine Ked-bellied 
Newts (Triton alptstru) from Tyrol, presented by Mr P L 
Sclater, F.R.S. ; a Tamandua Ant-eater ( Tamandua tetradactyla) 
from South America, purchased : an Ocelot {Feltspardalts) from 
America, two Indian Cobras [Mata tnpudmns) from India, de¬ 
posited , a Geoffroy’s Dove [Perutera geoffroii) bred in the 
Cardens. 


SCIENTIFIC SERIALS 
Journal of the Cktmtcal Society , July, 1876—Mr. Thomas 
Cornel ley, B Sc, communicates the results of investigations 
recently made by him, on Lhe action of water and of various 
sahne solutions on copper Mr. Carnelley has found that dis¬ 
tilled water dissolves an appreciable amount of copper, on 
ttanding m contact with the metal even for the comparatively 
short space of an hour —Mr M. M. Pattiioii Muir, F.K S.E., 
gives the second port of a paper on certain bismuth compounds. 
There are also two communications from Dr. Thudicum’s Physio¬ 
logical Laboratory. The first is by Dr. Thudicum and C. T. 
Kingzett, on glyccrophoBphoric acid and its salts, as obtained 
from the phosphoiised constituents of the brain. The second is 
by Dr Thudicum, on some reactions of bilivcrdin. There are 
besides a note on the occurrence of benzene in rosin light oils, 
by Mr. Watson Smith, F C S., and a second paper by the same 
gentleman on a new method of preparing diphenyl and isodi- 
naphthyl, and on Lhe action at a high temperature, of metallic 
chlorides on certain hydrocarbons 

Gazzetta Chwuca Itahana , Ease, v and vi —The following 
papers comprise Lhe contents of this number —The inactive 
amylic alcohol of fermentation, by L. Balbiano —An alkaloid 
which they found in spoiled Indian corn and in stale maize 
bread, by T. Brugnatelli and E. Zenom The authors con¬ 
sider this alkaloid to be the cause of " pellagra," a disease 
which commits great ravages in Lombardy —Concerning a senes 
of compounds denved from ammonaldehyde, by R. Sc niff.—On 
gelatine, considered especially as regards its reducing agency, by 
G Bmo —On the emission of nascent hydrogen from vegetables, 
by G Tollacci.— G Scurati Manzom contributes two papers , 
the first, on the action of certain reagents upon the principal 
organic colouring matters, 11 accompanied with extensive tables, 
which contain much valuable information , the second treats of 
the employment of iodic hydrosulphite as a reagent in the analysis 
of the colours fixed upon tissues —On the natural poison of the 
human body, by A. Monggia —Concerning the methods of pre- 
anng the iodides of potassium and sodium, and of potusic 
romide, by P Chiappe and O. Malesci.—Observations on a 
process for obtaining iodic acid, by causing chlorine to act upon 
iodine suspended in water, by G. Sodmi —On the precipitate of 
sulphur, by M Sansoni and G Cappellmi —A method for detect¬ 
ing lhe adulteration of plumbic iodide, by L Alcssandn and C 
Conti —A new reagent for the investigation and estimation of 
glucose, by A. Sold ami 

Metnorta della Sotutd degh £pettrmopisti Italians, May, 1S7O. — 
Prof Tacchini gives the statistics of solar eruptions observed at 
Palermo m 1872 I11 134 days of observation fifty-two eruptions 

were seen—twenty-four on the eastern limb and twenty-eight on 
the wesLem, and none apparently occur within 40° of either pole 
There also appears a detailed statement by Prof Tacchini of the 
positions on which magnesium was seen on the limb during the 
months of August, September, and October, 1875 —Observations 
of the partial eclipse of the sun on September 29, 1875, made at 
Padua by Dr, Abetti —Spots and faculsc on Lhe sun’s limb, ob¬ 
served at Palermo ; the lines seen bright in the spectrum of the 
jets are b x b* b* b K , 1474, 4923, 5017, and sodium fines, A sheet 
showing the chromosphere on each day in August, 1874, accom¬ 
panies this number. 

June, 1876 —Observations of spots and facuhe made at Palermo 
m May, 1876, with a table showing the numbers of positions at 
which the b and 1874 line were visible at the limb.—Observations 
of solar uroLuberances from June 29 to December 11, 1875, 
showing tne number In each 10” of the sun’s circumference, their 
heights, and area —A note by Father Secchi on the change of 
position of the lines in the spectra of stars caused by their move¬ 
ment in space. In his experiments the author placed the vacuum 
tube for companion in front of the object-glass, and he and his 
assistants found the stellar and tube lines could be made to change 
places by the motion of the telescope, and that the results by this : a 
method are not trustworthy. The author then gives a lut of^ 
stars with their motions as given by Huggins, Greenwich, Seqcfel,y 
and Vogel, showing a great discrepancy between the observers. 

—On the ebservation of the zodiacal light, made by Rev. Geo. 
Jones, from April, [853 to April, 1855, by A. Serpien. About 
Lhirty-nine observations with the lat, and long of the place of 
the observer appear, together with other tables of the positioni 
of the htfht.and alengLhy paper of remarks on the same. Draw- 
ir 01 of the chromosphere for September, October, and November, 
1074, accompany the number. 
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July, 1876, commences with a continuation or A. Serpierr's 

K on the observation of the xodmeal light, by G. Jones — 
r Becelil contributes a second note on the change of posi¬ 
tion of the lines in stellar spectra due to the motion of the star* 
The author m this, u In the last note, throws doubt on the re¬ 
liability of the method In practice —Observations of solar protu¬ 
berances made daring the first half of the present year at Rome 
\ This consists of a table showing the number of prominences 
Vw. on each I 0 ° of solar circumference, the height, si 7 C t and 
mda of the prominences, and the extension of faculae —Spectro¬ 
scopic and direct observations made at Palermo in the months 
of June and July. This paper includes a table showing the 
number of spots and foculx on each day, with notes of the posi¬ 
tions in which the b and 1474 lines were seen 

August, 1876, contains three papers by Trof Rieco, the first 
ot considerable length, on the absorption spectrum of water, 
with a plate showing Lhc method of experiment and the spec¬ 
trum of sea-water seen , the second 011 the spectral study of 
the green of plants, and the third un a new form of direct- 
vision spectroscope. In this new form the rays of light from 
the collimator pass Lhrough a prism of 60" in the ordinary wxy , 
they then fall on the side ol a prhm of 90*, having its base 
nearly 111 the same plane as that of the first ; they are thus 
totally reflected internally from the base of the primi, and 
emerge from the other face parallel to their original position. 

1 Reals Is titn to LombvJo dt Srume e Lrtt&e, KendiconLi 
Apnl—July —A controversy which has been going on between M, 
Lombroso and a Committee of the Institute as to the poisonous 
propeities of dreayed m.nre and the disease of pellagra (in 
Northern Italy) is referred to here —In the treatment of vines 
with •sulphur lor old mm, the destruction of the parasite lias been 
shown to he due to Jurnvtlnn of sulphydnc acid Whether 
Lhe necessary hydrogen came from Lhe old mm or from the grapes 
was uncertain, till it appeared tint grapes that were quite fiec 
from ihe disease, gave sulphuretted hydrogen when sprinkled 
With sulphur. M. Selim proved the development of nascenL 
hydrogen from mould, and M Vollom, having experimented on 
a number of plants, now sprinkled with sulphur, gave sulphydnc 
acid Most of it is produced in those parts in which the vegeti- 
tion la most active (fla the fluwirs and yuiihg buds). I’JantB with 
saccharine fruit (as the vine aiul mulberry) do nnl produce it ifl 
preater quantity than others The author concludis from in¬ 
direct experiments that all phut 1 -, in certain phases of their growth, 
and as the result of physiological acts, produce hydrogen tn Ikt 
nascent state —A valuable paper of statistics and information 
•regarding diphthui.i in Milan, in tin three yeais 1S7J, 1874, 
1875, is contributed by Hi hclhcc Dcll'Acoua With reference 
(o meteorological coiwlmuns, it is com hided that neither the 
maximum nor lhe minimum of air pies-aire, of Lunpeiature, of 
vapour tension and relative moisture, scuned to have the least 
influence in raising the number of cases of diphtheria In waiter 
and nuLumn the number of individuals taken ill wait less, but Lhe 
less number of deaths was in spring and summer — M Montc- 
gezza gives a careful analysis of the phenomena of expiessmn of 
grief—lhe comse of storms is studied by M Frmaiu.—In 
biology wc find noLes on the nucleoli in Lhe envelopes of tonic 
Protozoa, the michnc in Infusoria, the fresh-water Rhuopods of 
Lombardy 


ZcUschrtft fitr IVjjsenscha/tlhhc ?oofo*ic t vol x*.vn , Part 2 — 
Prof. Selenka opdbt> this number with a very interesting con¬ 
tribution to the embryology of the ITotothunans, accompanied by 
beautiful figuies lie describe* the early stages of Ilolothuna 
tnbulosij and Cucumana dolwlum . Among his conclusions may 
be mentioned the following - --The xneiodenn arise* entirely out 
of the entoderm , the mesoderm gives off motile cells from which 
the subcutaneous circular muscles, the primary aHmeotiry canal, 
and parts of Lhe internal skeleton are formed , the first-named 
Species undergoes complete, theseconfl incomplete metamorphosis, 
the transformation of Echinuderm larva: can only be regarded as 
metamorphosis, not as alternation of generations —Prof. Sa- 
lensky, of Kasan, contributes a monograph of the development 
of isalpa democrat tea , from fecundation to the establishment of all 
the Organs, At the conclusion of his paper he discusses the 
cYidcncc which embiyology affords as to the true position of the 
Saints, Pie shows that they lack the provisional organs as well 
afe Ina mantle and foot, found In all mollusca The cellulose test 
If in no way homologous with the moll us can mantle The respira¬ 
tory cavity is simply a differentiated port of the alimentary canal. 
The author considers the Vermes also to be nearer the Mollusca 


than the Salpas, by reason of the provisional organs of many of 
their embryos lie emphasises the differences between the deve¬ 
lopment of the Salpte ubd the Ascidiam, and, allowing I hat the 
viviparous reproduction of the Salpm may account for much, he 
thinks that we are sLilt considerably in the dark on the maLLer 
lie makes no allusion to the hypothesis that the lutiierua may 
be degenerate Vertebrates —Ernst Zeller give* an account of 
the anatomy and life history of Poly sternum integer rim urn, a Ne- 
nituodi. nmm -whu-h inhabits the urinary bladder of frogs in its 
adult condition, and is found m the respiratory cavity of tadpoles 
during its larval state. Migiation takes place through the ali¬ 
mentary canal of the host when the frog hag undergone its meta¬ 
morphosis , some Individuals become sexual while in the respi¬ 
ratory cavity , these do not migrate, are short-lived, and do itot 
appear to mature their eggi 

Gegenbaius* Morphotofisthes Jahibuth* vol 11, Tart I —Dr 
von Ihenng, of Gottingen, has an important article on Gastero¬ 
poda, expounding the structure of the opisthobrunchiale Tttkys 
tcpormeii and making deductions equally unfavourable to the 
views of Prof Huxley on morphology, an i of Ilieckel on 
phylogeny lie sees no ground for believing that tlu. 1 nival 
velum is the fore part of the cpipodium, and expresses his asto¬ 
nishment LhaL Pi of Huxley's paper on Lhe morphology or the 
cephalou3 mollusca should be tleemed authoritative. Haeckel's 
dogmatic system of phytogeny «s stated to be not in accord with 
facts na regards the mollusca The author believes that Lhe 
probobrnncniile Gastcropods are derived from segmented worms, 
Lhe opisthobraneluate* from flat worms —U Ilcrtwig endeavour* 
to unify Lhe differences in the structuie, behaviour, and mode of 
formation of nuclu —A brief contribution on the Ccrlentcrala, 
hy G v Koch, is noticeable as describing a mesodenn in lfali- 
sarca —Pi W Rolph has a long account of Ainphioxus, in¬ 
creasing its abundant hteratuie by nearly eighty pages, illustrated 
by three plates, lie claims to have made it clear that its 11 body 
cavity,formed by the dnwngrowth of lateral lobes, is a respi¬ 
ratory cavity, homologous wiLli lhe perivisceral chamber of os- 
cidians, with the respiratory cavity of the tadpole, and the gill- 
cavity of symbranclm Ife strongly objects to ihe identification 
of tii 11 chamber with the proper body cavity of Yertebinta 


SOCIETIES AND ACADEMIES 

London 

Entomological Society, October 4 — Sir Sidney Smith 
Saunders, C.M,G , vice-president, in the chair—M Alfred 
Preudhomme de Borre, secretary of the Belgian Entomological 
Society, w<m elected a foreign member —Vfr Bond exhibited 
varieties of Hcpialus hurnnh and Lpun da fuunlenta, and also 
specimen* of the new Tortnx (Sericons trnifitana), all taken 
near Loch Laggan by Mr N. Cooke —Mr Forbes exhibited a 
weevil (evidently not indigenous to llritun) taken alive, among 
some orchid* at Highgate Mr Pa*c.ne pronounced it to be a 
specie* of Cholus t a South American genus, for which he pro¬ 
posed the name of C Forbcsti .—Mr. W, Cole exhibited numerous 
bred specimens of liunamos anguhtia, showing diflciences in 
coluration according as the larva; had been fed on oak, hawthorn, 
lime, or lilac.—Mr, Knock exhibited microscopic slides contain¬ 
ing some beautiful preparations of minute species of Ilymtnop* 
toa —Mr Frederick Smith communicated “Descriptions of new 
species of Cryptocendec belonging to the genera Ct yptoemts, 
Ain anoplu r, and Cataulacns accompanied by figures of the 
several species The author gave some interesting particulars 
relative to the habit* of these insects, especially of Mcmnoptus 
uthndrm , which constructs Us formicanum in the thorns ot a 
specie* or Acacia These thorn* were some 4 or 5 inches in 
length, and at a distance of about half an inch from the pointed 
end, a tfnall round hole Was made for ingress and egress to and 
from the nest. The thorns contained a kind of spongy pith in 
which the channels and chamber* of the nest were constructed. 
—A catalogue of the British Ilcmiptera (Heteroptcra and 
Homoptern) compiled by Messrs. J, W. Douglas and John 
Scott, published by the Society, was on the table 

Manchester 

Literary and Philosophical Society, October 3 —Rev. 
William Gaskeli m the choir —On the action of water and saline 
solutions upon lead, Part 3, by M M. rattison Muir, F.R.S E., 
Assistant Lecturer on Chemistry, Owens College It appears 
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to be shown by Mr Muir’s experiments that the solvent action of 
dilate slime solution upon lead tends to attain a maximum when 
Urge surfaces of liquid are exposed to the surrounding air, and 
when the volume of liquid is large in proportion to the surface 
of lead exposed Further, that under these conditions, and in 
the presence of those salts which aid the action—especially 
nitrates and more especially ammonium nitrate—the quantity of 
lead dibsolved increases in nn increasing rajo with the time 
during which the action is allowed to proceed. 

Paris 

Academy of Sciences, October 9.—Vice-Admiral Paris in 
the chair. The following papers were read:—On the absorp¬ 
tion of free nitrogen, by the immediate principles of plants, under 
the influence of atmospheric electricity, by M Berthelot lie 
used, this Lime, the weaker normal electric tension in the. atmo¬ 
sphere One closed tube of thin glass wai inclosed in another 
In the foimer was a roll of platinum joined to a conductor elec¬ 
trified by the atmosphere (at a height of 2 metres), while a thin 
sheet of Un round the outer tube was connected to earth Into 
the annular space was (previously) introduced pure nitrogen or 
ordinary a.r, along with moist strips of blotting paper or a few 
drops of syrupy solution of dextrine Twelve tube-Bystems, 
varying as described, were connected in position, from July 29 
to October 5 , the mean electric tension being that of 3! Darnell 
elements, but oscillating from + 60 D to — 180 D in all the 
tubes nitrogen wns fixed by the organic matter—one to several 
millimetres per tube In two cases green spots of microscopic 
algai were found on the strips of moist paper in nitrogen 
tubes, showing a greater fixation of nitrogen in these The 
experiments indicate an influence, little suspected lmherto. 
In vegetation —Note un capillary affinity, by M Chevrcul. The 
name comprise*! all cases of union of a solid with a gas, a 
liquid, or a body held in solution by a liquid, where the solid 
retains its apparent lorm, The present note refers to action of 
massicot or calcined luliarge on lime, strontium, or baryta water. 
The facts of capillary attraction are specially important for agri¬ 
culture —On the action which boric acid and the borates exert 
on plants, by M. Pehgot. French beans watered once with 
solutions or boraLe of soda or potash, or boric acid, Boon 
withered and died He doubts if a substance so deleterious to 
plants can be quite innocuous to animals, where used to pre¬ 
serve meat —On the reciprocal action of oxalic acid and mono- 
atomic alcohols, by AIM Cali ours and Demar^ay. Where 
oxalic acul 11 Laused lu act on a mixture or propylic and isopro- 
pylic alcohols, propylic oxalate is pioduced almost exclusively. 
If the corresponding alcohol* be extracted from this mixture of 
oxalates by saponification, a mixLure tich m propylic alcohol is 
hari, which, ethcrified anew by oxalic acid, furnishes oxalate of 
piopyle almost pure Hence we have a very simple mode of 
separation for two alcohol*, which it would be almost impossible 
to separate by present processes—On the stercoral anguiliule, by 
M. Uavaz. This is the nematoid found in the stools of patients 
subject to diarrhoea of Cochin China It is closely related to 
the RhabdUts terrtcola , Dujardm It hu been met with in the 
stomach, pancreatic duct, cholcdachus, hepatic ducts, and the 
walls of the gall-bladder, and in at least thirty patients —On 
the flow of blood by tubes of small calibre (transpirabihty of 
Grahafti), by M Haro, Heat accelerates the flow of defibn- 
nnlcd blood, and more so the richer the blood 15 in corpuscles ; 
on serum heat acts much ns on distilled water. Defibnnated 
blood which has had a current or CO s passed through it some 
time, and has then been filtered through fine linen, Hows more 
slowly than the nunc blood made rutilant by decantation in 
free an. Sulphuric ether, containing no trace of alcohol, retards 
the flow of defibnnated blood, serum, and water Chloro¬ 
form retards the flow of water and serum, while it favours that 
of defibnnated blood These facts have important physiological 
bearings—Geological study of the prehistoric grottoes of Gre- 
aulx, id their relation to thermal waters, by M Saubert The 
latter are shown to be the cause of the former —New observa¬ 
tions on the Phylloxera of the oak, compared with that of Lhe 
vine, by M. Balbiam The new facts prove a great resemblance 
between the two in their habits and the phenomena of their re¬ 
production.—Results obtained in treatment of phylloxensed 
vine* with sulphide of carbon, measure in which this treatment 
should be applied, by M. Allies—On the orders and classes of 
certAin geometrical positions, by M. Halphen.—Determination 
of mtnc add in organic substances, chemical composition of 

i w lam rmn.PfiHnn* lur MM f liamnirm and nmanir 


substances containing nitrogen are completely reduced, In certain 
conditions, by ferrous salts, and behave like nitrates. Hence, 
to determine the nitrogen, the authors adopt a modification of 
the process of Pelouze or Schlomng. The composition assigned 
to gun-cotton corresponds to the pentanitrocellulose of Pelouzc, 
^iiH lB 0 1B sN 0 B , not trinitrocellulose (Abel).—On the limits 
between which fire-damp explodes, and on new properties of 
palladium, by M. Coqtiilhon The first Umit, with exetss offre- 
is 1 of fire damp to 6 of air ; the second, with excess of 
air, I of fire-damp to iO of air. Palladium may with impunity 
be raised to a red heat in one of the most deton ant mixtures 
known —Note on the crystalline form of melmophane, by M. 
Be it rand.—The formula of seiches, by M. Forel. 

Geneva 

Society of Physic* and Natural Hiatory, September 7.— 
M. Raoul Pictet described observations by him made on an in¬ 
termittent fountain m the neighbourhood of Vichy, department 
of A liter The cue under consideration does not belong to the 
class which may be accounted for by the ordinary explanation of 
a siphon charging and discharging Itself 5ubterroneously, The 
fountain is here projected at intervals from an artificial vertical 
hale pierced in the ground to the depth of more than 100 metres 
Other borings made m the locality tend to prove Lhat there 
exists at that depth an underground collection of water, under 
pressure, which permanently maintains the level of the water in 
the tube at three or four feet below the level of the ground At 
intervals occurring Tour or five times during the day, bubbles of 
gas begin to rise in the liquid; then, in the space of two 
seconds, the waLer rushes out m force, and for a certain time Lu 
a height of twelve metres. No siphon hypothesis can be 
applied to the locality ; the phenomenon musL be explained by 
a mechanical action of another kind. M. Pictet suppose* the 
pressure of the subterranean gas to accumulate above the surface 
of the water underneath In certain places the surface of the 
earth above may present hullows the upper part of which is at a 
higher level than the lower orifice of Llic tube The pressure 
increasing, gas may then enter the tube, diminishing the pressure 
of the liquid, which causes equilibrium wuh the subterranean 
pressure, and effecting an emission of water which will last 
until that equilibiium is restored M, Pictet has devised an 
apparatus to prove his theory mid which completely illus¬ 
trate! it (Vide Archives des\ Sciences Physiques et Nairn tiles, 
September, 1876 ) 
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FUNGUS DISEASE OF INDIA 

The Furupts Disease of India . a Report of Observations. 

By F. R- Lewis, M.B., and D. D. Cunningham, M,B, 

(Calcutta : Government Printing Office, 1875.) 

EW questions are more perplexing than the relations 
of fungi to different diseases to winch the animal 
world is subject. On the one hand the most exaggerated 
and ill-founded theories have been put forth, which have 
tended to cause the most senseless alarm, while on the 
other hand their agency has been altogether denied, or if 
at all allowed, restricted to subjects already in a depressed 
state of health, and therefore as merely availing themselves 
of a fitting nidus for their development. The truth pro¬ 
bably lies between the two extremes, and if the analogy of 
the vegetable kingdom be allowed to have any weight, it is 
difficult, after what we know of the propagation of the 
potato-murrain by means of zoospores in perfectly 
healthy individuals, to deny the possibility of infec¬ 
tion without a previous morbid state The advocates, 
indeed, of these views, at once cut off all argument 
by the assertion that the potato-plant, by reason of 
long propagation by means of tubers, has become 
essentially unhealthy, but the same might be asserted 
of members of the animal kingdom subject to disease, 
as indeed is the case with that to which silkworms 
fall victims, by reason of inoculauon with the spores of 
Botrytis basnatta . The real point, however, is whether even 
in unhealthy subjects, fungi merely find a proper nidus for 
their growth, or whether they may induce disease in these 
subjects, and no question in pathology can be conceived 
of greater importance. It at least seems quite certain 
that a gangrenous state of wounds may arise from the 
Access of fungoid germs from the air, and that proper 
means to prevent their access, or to destroy their vitality, 
Ire effectual. 

The work, therefore, which bears the title given above, 
it of unusual interest, relating as it docs to one of the 
most formidable maladies to which the human frame is 
subject, and it demands very patient observation, as the 
authors have not only paid the greatest attention to 
questions of the kind, having had a special preparation 
for such investigations before entering upon their study, 
but,- what is unfortunately of too great rarity amongst 
persons who have written on such subjects, are tho¬ 
roughly acquainted with the nature of that part of the 
vegetable kingdom which is called in question. 

It is not necessary here to describe the peculiar features 
of the disease, which would take us far beyond our limits, 
farther than to state that it appears under three different 
forms, in one of which black sclerotioid bodies d various 
sizes, from a grain of sand to a small walnut, excavate 
hollows in the bones, or are ejected with various sanious 
matters from the wounds, and it is to this form that the 
observations have a special relation. In the article in 
the Intellectual Observer , Nov. 1862, by the writer of this 
notice, which was founded on observations communicated 
by Dfc H. J. Carter, it is stated that the figure d t p. 256, 
represents the natural state of the red fungus, Chionyphe 
Carierti springing from particles of the black fungus 
VOL. xv,—No. 367 


scattered over rice paste. It should seem, however, that 
there is some doubt about this as our authois deny that the 
Chionyphe 1 has ever been raised from the black fungus. 
It is at least certain that all attempts of ourauthors to raise 
it from the Sclerotioid mass have failed, and it is supposed 
that the Chionyphe was an accidental growth from mace¬ 
rated specimens of fragments of either the black or pink 
form of the disease, It is doubtful whether any great 
weight can be laid on the pink colour. Nothing is more 
common in this country than for pink spots to occur on 
paste or decaying fungi, and these pink gelatinous specks 
are capable of propagation, as is also the case with the 
bright blue specks which occur in simitar situations, as I 
have myself proved, and of which I preserve specimens. 
The so-called blood-ram belongs to the same category. Un¬ 
fortunately it has not yet been proved that these bodies arc 
capable of development into higher forms. The Teal 
point is whether these sclerotioid bodies are really of a 
fungoid nature at all, a point which is worthy of mature 
consideration. 

And here our authors very properly call attention to 
the fungoid forms which appear in the myeline of Virchow. 
The observations are so important that it is well to give 
them textually —A development of myeline is especially 
prone to occur where portions of the fatty matter, roe- 
like masses, See , freshly removed from an alcoholic prepa¬ 
ration, are subjected to the action of liquor potassae. The 
multifarious and highly complex forms of tubes, filaments, 
globules, and cysts, which may frequently be observed to 
become developed, shooting out and, as it were, growing 
from the globules and aggregations of fatty matter, are 
wonderful, and such that they could hardly be believed 
to owe their origin to any such pioccss or material, were 
not their development distinctly traceable through all its 
stages. 

“ From the extremely organised nature of their appear¬ 
ance they are, as the accompanying figure will show, 
peculiarly liable to be mistaken for fungal growths, espe¬ 
cially by those who arc unused to the practical study of 
such bodies and to the various appearances presented by 
complex oily bodies, and it is necessary that very great 
caution should be exercised m the interpretations of such 
phenomena." 

This is clearly of the utmost importance, and cannot 
be too thoughtfully considered. The calcospherites of 
Prof Harting, the concretions of Mr. Raines, and the 
curious specimens of dentine exhibited at Norwich, in 
1868, 10 similar to cellular tissue as to deceive the most 
instructed who were not acquainted with their orgin, 
belong to the same class of bodies. 

We are not surprised, then, after these considerations, 
the futile attempts to raise the Chionyphe from the 
Sclerotioid bodies, and the mode of origin of the fungus 
in other cases, that our authors have arrived at the conclu¬ 
sion that the Fungus-foot of India is not due to any 
fungus growth. 

The roe-like bodies which occur in the pale variety of 
the disease are showfi to be fat in various modified forms; 
the pink particles were determined to be pigmented con¬ 
cretions, while the black masses consist of degenerated 
tissues mixed to a greater or less extent with black pig- 

* The mui Chionyphe, it jhtjuld be observed, doe* not grew on anov, 
bat on wheat, or other tegeublea that have boon buried under enow 
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ment and fungoid filaments. These fungoid filaments 
would not be coaxed by any treatment into the develop¬ 
ment of fruit, and their nature, therefore, must still remain 
doubtful. 

Our authois conclude that it is more reasonable to 
infer that localised spots in the tissues undergo a de¬ 
generative change into a substance peculiarly adapted 
to the development of filamentous growths, the origin of 
which, in situations where no spore could penetrate, must 
remain matter of perplexity. 

M. J. Berkeley 


THE ADMINISTRATION OF PATENT LAWS 
IN ENGLAND 

Abstract of Repotted Ca re r relating to Letters Patent for 
Inventions By T M Goodeve, M A Bamster-at- 
Law, and Lecturer on Applied Mechanics at the Royal 
School of Mines. (London • Henry Sweet, 1876 ) 

HE subject of the Patent Laws of this country which 
is now upon its trial, is one which largely affects 
the interests of scientific men in almost eveiy branch of 
research, for in a great majority of cases a patent is the 
only channel through which the inventor of a good thing, 
which may confer inestimable benefits upon mankind, has 
any chance of being remunerated. 

There is, at the present time, great diversity of opinion 
upon the question whether the Patent Laws should exist at 
all or be abolished, and there is also a diversity of opinion 
among men of science whether a scientific invention 
designed for scientific purposes ought to be patented, or 
freely given to the world. It is universally admitted, 
however, that some mode of rewarding the individual 
whose ingenuity and perseverance have enabled him Lo 
discover a new invention ought to be in existence, but, 
until some better system than that of patents is esta¬ 
blished the laws must be dealt with as they are. With 
regard to purely scientific inventions it is impossible to 
dr^w a hard and fast line between those useful alone to 
science and others upon which large commercial indus¬ 
tries may be built. It often happens in the course of 
scientific research that an idea is struck upon, which, 
while aiding the immediate inquiry, is at the same time 
the solution of some great commercial problem, out of 
which fortunes may be made The history of the science 
of Chemistry alone abounds with innumerable instances 
of the Lruth of this, and assuredly the original inventor 
ought to share in benefits derived from what could not 
have existed apart from his discovery. 

The principle of patents is in itself good, because it pro¬ 
vides that the reward of the inventor is regulated by and 
is proportionate to the utility of the thing invented, and to 
the amount of benefit derived from it by the community, 
and, at the same time, that reward ie at the expense of 
Lhat portion of the public who use the invention, and not, 
as in alternative schemes, at the cost of the public at 
large. The carrying of that principle into practice, how¬ 
ever, is beset with so many difficulties, and the adminis¬ 
tration of the laws relating to it is so very defective, that 
a patent which is worth anything, can only be maintained 
at tbtixest of endless litigation which often swamps all 
posjible profits, and with a few exceptions lands the 
mventor in a large sum out of pocket. 


Much of this would be saved if inventors had a more 
accurate knowledge of the Patent Laws, and knew some¬ 
thing of the principles upon which they are administered 
in the tribunals of the land. Many a patent is taken out 
for an invention which 1* legally disqualified from being 
the subject-matter of a patent, and every day letters of 
patent are being granted for things which have been 
invented and patented over and over again, They are 
never refused on this ground, and the mischief is not 
discovered until the expenses of an action at law have 
been incurred. 

Prof. Good eve’s work, though not a tieatise on the 
Law of Patents, gives to the reader a remarkably clear 
insight into that law and its administration, by enabling 
him to understand the reasons which must guide a court 
or jury in their decisions upon patent cases. 

From the vast medley of reported cases scattered 
thioughout the archives of the Courts, the author has 
made a selection of abstracts chosen with great judg¬ 
ment on account of the characteristic nature of the prin¬ 
ciples involved, and, by the omission of all matter 
exhaneous to those principles, has put forward the real 
points at issue m a very prominent and instructive 
manner. In each case the essential pleadings are given, 
and the inventions are described as nearly as possible in 
the language of the specification The claims are stated, 
with the evidence adduced m their support at the trial, 
and both the direction of the judge and the finding of 
the jury are given in a clear and condensed form. 

Many of the cases quoted in Prof. Goodeve'a book 
involve points of high scientific interest, and, apart from 
its obvious value as a work of legal reference, it will be 
found to be a useful handbook to the inventor, and not 
without some considerable interest to the general scien¬ 
tific reader, C W. C. 


LETTERS TO THE EDITOR 

[The Editor does not hold himself responsible for opinions expressed, 
by hi r con espondents . Neither ran he undertake to return, 
or to correspond with the writers of, rejected manuscripts. 
No tro/ict is taken of anonymous communications ] 

Sumner's Method at Sea 

In Nature for August 24 you were good enough to 
review, in very fivomable terms, Sir William Thomson’s 
recently published book of tables for facilitating Sumner's Me¬ 
thod of navigation Since then you republished an attack on 
that method by the Astronomer Royal, which he made in the 
form of a letter to Prof. Stokes, after Sir William Thomson had 
cummumcaLccl Lo the Royal Society the plan upou which his tables 
arc based. Will you allow me, as one who took an active part 
in preparing Sir W Thomson’s book for publication, and who 
has had a good deal of practical experience of his method, to 
endeavour to reply shortly to the criticisms of the Astronomer 
Roval ? 

In publishing Sir G B. Airy's letter, Prof. Stokes appended a 
note which was really a complete answer to the objections 
brought forward, and this was funher enforced by remarks made 
by Sir W. Thomson in a second communication to tile Royal 
Society [Prcfc , June, 1871). An, however, the subject was but 
briefly treated in these communications, and the Astronomer 
Royal's leLter has been republished at his own request, it may 
not perhaps be useless to go into the question in somewhat 
greater detail. 

After stating the geometrical conditions under which the Sum¬ 
ner line, or locus of the ship's position is obtained from a single 
observation of altitude and time, the Astronomer Royal points 
out the very obvious truth Lhat the accuracy of the position of the 
line depends on the accuracy with which Greenwicn time can be 
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reckoned from the ship's chronometers; that the Sumner line 
will have been drawn east or wc*t of its true position according 
as the chronometer is slow or fast, He then adds . — 

"And the question now presents Itself, which uncertainty is the 
greater—the uncertainty of latitude, which it is the real object 
of this problem to remedy? or the uncertainly of the chrono- 
metnc longiLude, which must he used In attempting to find the 
remedy ? I do not doubt the reply of every practical navigator, 
that the chronometnc longitude is far more uncertain than the 
latitude , and if It be so, the whole method falU to the ground 11 
Now this passage can only mean lha* Sumner’s Method, while 
correcting one uncertainty which exists in the mdlnary plan of 
working out rights, introduces another and a gutter uncertainty, 
and so does more harm lhan good Unless it means this, the 

a uestion which uncertainty is the greater is completely beside 
ie point The statement, however, 15 wrong in both particu¬ 
lars. Sumner's Method does not remove uncertainty os to lati¬ 
tude, it only limits and defines that uncertainty to the extent 
which the data allow, and it introduces no new uncertainty 
whatever Every nlher mcLhod ol working out an observation 
of altitude and chronometer time gives results which are uncer¬ 
tain as to longitude for just Ihe same reason and to just the 
same extent as are those given by Sumner 

The ordinary usage, for winch Sir W Thomson desires to sub¬ 
stitute .Sumner’s Method, Ami with which he contrasts it in 
showing the superiority of Ihe lailer, n to estimate, by dcacl- 
reckomng or otherwise, the latitude, and then to compound this 
information with that derivable from Lhe observation so as to 
obtain a knowledge of the longitude, and thus be able to say 
that Lhe ship is at such and such a point Now this operation is 
mathematically equivalent to drawing separately the Sumner line 
Tor the observation, and an east and west line through the esti¬ 
mated latitude, and then taking as the position of the ship the 
point in which these two lines meet. The result obtained is 
precisely the same in boih cases, but the second plan has the 
great advantage that each piece of information 11 exhibited on 
the chart independently of Lhe other, so that either may be made 
use of before the other is acquired As Prof Mokes say*, 11 it is 
hard to suppose that Llic mere substitution of a graphical for a 
purely numerical process could lead a navigator to forget that he 
is dependent upon his chronometer " 

That SumnePs Method supplies a means of exhibiting 
for each observation "precisely what that observation gives, 
neither in01 e nor less” (to use Prof Stokes' word**), 11 its chief 
though not its only claim to adoption The ordinary practice of 
navigators produces, indeed, results which have a greater show 
of precision, but Lhe show is fallacious, Tor Lhe data are not there 
bo warrant it , in Proi. Huxley's forcible phrase, it is a grinding 
of wheat-flour from peascods. The question in a word is this 
Shall wc prefer the ordinary usage, which quledy ignores two 
causes of uncertainty, to a meihud which, while it necessarily 
leaves one of these still untouched, keeps ilie other constantly in 
view, and limits it as fai as the cose admits? J A Ewing 

Sea Fisheries and the British Association 

PnoK Newton has kindly sent me a copy of hi*. address to 
the Biological Section of the British Association at Lheir recent 
meeting at Glasgow, It contains much interesting matter, and 
like the addresses delivered by others to the same body informer 
years, was no doubt listened to with lhe respect nue to the 
scientific attainin'iits of the author 

It is wnh very great regm, therefore, that I feel it necesimy 
lo dispute the accuracy or some of Prof Newton’s ideas, and to 
point out that my friend made a very important inirtake when, 
towards the close of his address, he spoke of “the filling off in 
our sea fisheries," and of the Royal Commission of 1863, lo which 
I was secretary, having been appointed “to seek a remedy for 
it." It was not ascertained then that there wui any falling off 
in tito sea fisheries, noT is such known lo he the case at the 
present time, I say this advisedly, because Prof Newton was 
evidently not speaking of unsuccessful fishing in any one year 
owing to that frequent cause of failure—bad weather—but of a 
general decrease m the supply of sea fi^h The Royal Sea 
Fisheries Commission to which he refers, was appointed in 
1863* consequence of the clamour of the line fishermen of 
Sunderland and of the adjacent coasts against the North Sea 
trawlers, who, it was alleged, were doing their best to ruin the 
naherfes by the wholesale destruction of spawn and young fish : 
but who, it appeared, after full inquiry had been made by the 
Commission, nod committed the great crime, of landing large 


quantities of fish in the local markets, and of underselling the 
local fishermen. The object of the gentleman who represented 
the complaints of the Sunderland fishermen toParliamcnt was spe¬ 
cially to Inquire into the effects of beam-trawling, and the Commii- 
snm when at work was popularly known as the “ Irawlmg Com- 
mifision , ” but the Government, finding a great deal of interest 
taken m the fisheries generally, thought it desirable to extend 
the inquiry into the state of nil the sea fisheries around the 
United Kingdom, and iL consequently became the most com¬ 
prehensive investigation of the subject that had ever been made. 

The following were the points the Commissioners were in¬ 
structed to inquire into, as stated in the Commission ■— 

14 1 Whether the supply of fish from the sea fisheries is in¬ 
creasing, stationary, or diminishing 

* ‘ 2 Whether any of the methods of crdrhing fish in use involves 
a wasteful destruction of fish or spawn, and, if so, whether it is 
probable that any legislative restriction upon such method of 
fishing would result m an increase in the supply of fish. 

"3 Whether any existing legislative restrictions operate in¬ 
juriously upon any of such fisheries,” 

The conclusion arrived at on the first point by the Commis¬ 
sioners—and I would call Prof. Newton’s special attention to it 
—is thus stated in lhnr report — 

*' 1 The total supply of fish obtained upon the coasts of the 
United Kingdom has not diminished of late year*, but has in¬ 
creased , and it admits of further augmentation to an extent the 
limits ol which are not indicated by any evidence we have been 
able to obtain " 

It is desirable to call attention to the important fact that the 
above conclusion arrived at by the Commissioners was not based 
on newspaper reports—the con mon foundation of the frequent 
alarms about the sea fisheries—but on careful and laborious exa¬ 
mination of the fishermen in their own towns and villages, of 
fishmongeis, fishing boat builders, market and railway returns, 
and every kind of evidence that could be obtained which bore on 
I Lhe question of the supply or sea. fish, and the condition or those 
persons who were dependent on it for their liveiinood, 

(In the second point of the inquiry the conclusion was that 
any legislative restrictions on the methods or fishing would result 
in a decrease in the supply of fKh 

And on the Lhird point, the Commissioners stated that they 
found the existing regulations complicated, confused, and un¬ 
satisfactory , many regulations, even of late dale, were never 
enforced , many would be extremely injurious to the interests of 
the fishermen and of the community if they were enforced, and 
with respect to these and others, the highest legal authorities 
were unable lo decide where, and in whaL precise sense, they 
Were operative 

As Trof Newton started under the false impression that the 
Commissioners were appointed in order to seek some remedy for 
a failing off in our sea fisheries. It is not, perhaps, surprising that 
lie did not clearly apprehend the meaning of their conditions, 
although I should have thought that anyone reading them with 
ordinaly care could hardly fail to do so He says: "That 
Commission reported in effect that there was nuLhing to he done 
with uur sea fisheue-* but to leave them alone." Thert Is a 
despairing tone about thin which would be very depressing if an 
examination of Lhe Report did not result in showing that the 
CommrtMoners deprecated any interference with our sea fisheries 
for lhe Simple reason that their produce was not falling off, but 
Was increasing. They recommended, however, the removal of 
all vexatious and useless restrictions, and they advised a strict 
enfoicement ol sutdi regulations as would prevent the interference 
in particular carei of on** kind of fishing with another kind, and 
ns would conduce generally to the maintenance of order on the 
fishing grounds. 

Such arc the fad* of the case; and I cannot help thinking 
thaL 1I Pi or Newton had given a little ntore attention to the 
«fubpt-l before he delivered his address to the British Association, 
he would scarcely have expressed himself in Lhe terms in which 
be did on that occasion. Such statements and opinions horn a 
person m his position, and addressed to a body like the British 
Association, can baldly fail lo have considerable weighl with 
those who heaul or read 11 bout them , but more pr&Ltical mis¬ 
chief is likely in resu It when they are repeated to the fishermen 
themselves, by keeping them in a continual state of apprehen¬ 
sion lest the Government should interfere with their work. Such 
was the very general fear around the coalt when the last Commis¬ 
sion began its work, and one of my most difficult and constant 
duties in connection with the Commission was to satisfy the fisher 
men that the desire of the Government was to promote the mcces 
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of the fisheries by every meant to their power, end to impose no 
restrictions or regulations upon them which were not dearly con¬ 
sistent with that object, I hive neither time nor inclination 
ogam to (leal with all the old arguments which year after year 
have been brought forward to show that our sea fisheries are 
being ruined. It 11 not quite two years since I entered at some 
length into the subject in my work on 11 Deep-sea' Fishing and 
Fishing-boats,” and the question is not one that can be discussed 
In a Tew lines, or even pages But I may ask Prof, Newton 
how he reconciles his belief in a falling-off in the supply of sea 
fish with the recent considerable enlargement of Billingsgate 
Market, the continued immense fish traffic on the railways, and 
the large additions which have been made, and are now being 
made, to the capital Invested in fishing-boat^ and gear ? Bnx- 
ham alone has added twelve new large trawlers, costing nearly 
1,200/ each, to her fleet in the present year ; and the ship¬ 
wrights there were hard at work on several more for other sta¬ 
tions when I visited the place last month Prof Newton rightly 
calls science to the aid of the sea fisheries, for there is still an 
immense deal to be learnt about the economy of fishes which 
may help the fishermen in their work He makes no reference, 
however, to Iho important discoveries which have already been 
made by Professors Sars and Malm on the coast of Norway 
The investigations or the former naturalist especially, earned on 
for several years, have resulted In showing that there need be 
little fear of disturbing Lhc “spawning beds” of most of our 
edible sea fishes, as the spawn of almost all those in chief re¬ 
quest is not deposited on Lhe bottom, but floats during the whale 
process of development 

I will not enLer mto the question of destroying the balance of 
nature, on which Prof, Newton laid sd much sires* in his obser¬ 
vations at Glasgow, because I believe we are all too ignorant of 
the conditions affecting it to he able to do more than theorise on 
the subject , but l would ask my friend, assuming he is correct 
ui liia belief that our sea fishenes arc falling off, whether he has 
considered lhe probable effect on ihcm and on the balance of 
nature, of the tfins of thousand* of additional gulls, guillemots, 
kc , which I hope will result fiotn our *ca birds being undis¬ 
turbed during the breeding season, under the Sea. Duels’ Protec¬ 
tion Act, of which he was such an earnest advocate ? 

I do not know on what evidence he grounds his belief in the 
decline of our sea fisheries ; but I have no hesitation in saying, 
as the result of my inquiries during the last few years, that the 
average annual produce of those fisheries has considerably in¬ 
creased since the Kuyal Commissioners were engaged in inquir¬ 
ing into their general condition. Bad weather hai had an 
important effect in some years m inteirupling the fishermen's 
work; but fluctuations from such causes have continually oc¬ 
curred, and they will undoubtedly happen again 

K, W. H. IIot.DSWORTH 


Mr Wallace and his Reviewers 

X ini) not intend to lake any public notice of reviews or 
criticism* oT lny book on H Geographical Distribution” , Mr. 
Gill’s letter, however, calls for a few remarks I have first to 
thank him lor pointing out the errors of a previous critic, and 
also for a list of errant in the account of North Ameucan fresh¬ 
water fishes He very truly remarks, that bad I been acquainted 
with ichthyology and its literature these errors might have been 
avoided j but he has overlooked the fact that I have twice stated 
(vnl i,,p. ioi, andvol h , p 16H) that the pait of my work 
relating to, fishes is, practically, a summary of Dr Gunther’s 
Catalogue The labour of going through such an extensive 
woik for the purpose of extracting and tabulating summaries of 
the geographical materials it contains, was very great, and no 
doubt! have mode Koine error". Moat of those indicated by 
Mr Gill depend, however, either on differences of classification 
and nomenclature, or on additions to North American ichthy¬ 
ology since the dale or Dr. Gunther’s work, and are therefore 
due to the plan of this pnrt of my book, and not to oversight 
Although possessing a tolerable acquaintance with the lite¬ 
rature of ornithology, I had found the Lusk of collating and com¬ 
bining the latest information into a uniform system of clcum- 
ficabon and nomenclature to be one which severely taxed 
whatever knowledge and literary ability I possessed. To have 
attempted to do the seme thing m a class of animals which I had 
nefrer studied would, I felt sure, have resulted In great Confusion, 
and have been far less satisfactory and reliable than the course 
I have adopted. Had I been able to find any work giving a 
general account of the fishes of temperate North America, I 


should gladly have availed myself of it. but I do not gather from 
Mr. Gilrs letter that any such work exists; and nolwuhatandliiff 
the great Imperfection of the results (in the eyes of a specialist/ 
is regards the fishes of the United States, I still think I exer¬ 
cised a wise discretion In confining myself to the vast mass of 
materials, classified on a uniform system, which Dr. Gunther’s 
Catalogue affords, 

I may here odd, that the " 24 peculiar genera " mentioned by 
me are in addition to the ”5 peculiar family typos 11 —making 
together the "39 peculiar genera 11 referred to in the succeeding 
paragraph—so that the contradiction alluded to by Mr. GUI Is 
only apparent. Alfred R, Wallace 

Dorking, October 30 

Self fertilisation of Plants 

In Nature, vol. xiv p. 473, I find an abstract of Mr. 
Meehan’s paper on the "self-ferti l lotion ” of BrowaUia data. 
When I first saw this paper in the Proceedings vtybit, Philadelphia 
Academy of Natural Sciences, I suspected that the observation 
was incomplete and the inference nasty It is therein stated 
that the densely bearded connectives of the upper anthers com¬ 
pletely close the tube of the corolla with a bearded mass ; that 
11 no insect can thrust its proboscis into the tube except through 
this mass ; and if it has foreign pollen adherent to it, it will be 
cleaned off by the beard ; furthermore, the very act of penetra¬ 
tion will thrust the anther* forward on to the pistil [meaning 
stigma], and aid m rupturing the pollen-sac? [opening the anther 
cJls ?], and securing lelf-feitilisation ” My inspection of the 
flower showed that the orifice of the tube was clearly pervious on 
the (morphologically) anterior side by a chink, which is nearly 
divided by a crust of the tube into two orifices, one exactly 
be foie each anther-cell; a hog’s bristle, slightly moistened, on 
being thiust down these passages in a fleshly open flower, and 
then withdrawn, was found to have the inserted part well sup¬ 
plied with adherent pollen, so that it was not tl cleaned off by 
the beard," nor was it cleaned off by introduction Into the orifice 
of a second flower 

As to self-feitilisation being brought about by the thrusting of 
the overhanging anthers down upon the stigma, this seems to be 
effectually prevented by the lodgment of these anthers in a pair 
of cup-like concavities at the back of the stigma, to as to keep 
them quite away from the actual stigmatic surface. It is obvious 
that if insects ever seLT-fertihse Brorvalha it is by carrying down 
upon then tongue or proboscis some pollen from the upper 
anLhers ; but in this operation, passing from flower to flower, 
they are quite a* likely to crosi-ferttliie them. The blossoms 
are freely visited by Mymtnottera and LcputopUra of various 
sort?. It 15 quite probable I hat the other coses of M self-fertilisa¬ 
tion. ” brought forward by Mr. Meehan may equally bear a dif¬ 
ferent interpretation from hij own. Asa Gray 

Cambridge, Mass , U.S A 


Nitrite of Amyl 

Mr. George Auvarch, of Cincinnati, asks of me through 
the columns of Nature two questions concerning the nitrite of 
amyl, which I may briefly answer ax follows *—(k) Nitrite of 
amyl has been used, and with considerable success, in the treat¬ 
ment of epilepsy, but its application can only be entrusted to a 
regular practitioner of medicine who understands its mode of 
action. (2) It has not os yet been proved to be of service in the 
treatment of paralysis. B W. Richardson 


CAPT. NARESS REPORT 1 

H.M.S. Atert % at Valenti a, 
October 27, 1876. 

1 R,—I have the honour to report in detail the proceed¬ 
ings of the Expedition since leaving Upernivik on 
July 22, 1875, as follows :— 

The Alert and Discovery , one ship in tow of the other, 
left Upernivik, from which port I last had the honour of 
addressing you, on July aa, 1875. 

A dense fog prevailing at sea I steamed to the north* 
ward, between the islands and the mein land, experiencing 
clear and calm weather until arriving near KangitoS 

■ Communicate*! by ih* Lords CommwioMri of the Admmltr. 
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Island, when the fog, stealing In from the sea, gradually 
obtained the mastery, ana completely enveloped us, 
The numerous picturesque rocky islands and reefs in this 
sheltered labynnthlne passage are so incorrectly repre¬ 
sented in the public charts that a pilot is at present a 
necessity. The one who accompanied us, an Esquimaux, 
informed me that many of the likely-looking channels are 
bridged across with sunken reefs, and from the many 
rocks wc saw lyinp just awash directly in our passage, I 
have reason to believe his statement. 

The large discharging Upernivik Glacier having only 
one outlet leading direct to the sea, its numerous icebergs 
of all sizes are collected in gTeat numbers by the eddy 
tides and currents among the islets situated to the south¬ 
ward, and tend to keep the channels completely dosed 
until late in the stason ; but when once open m July by 
some of the bergs grounding on rocks, and others, by 
their height above the flotation line, affording certain evi¬ 
dence of deep water, they assist rather than impede navi¬ 
gation during calm weather. On the morning of the 
23rd, after an anxious night, passed with a dense fog and 
a strong tidal current in a narrow channel, in which we 
could obtain no bottom with 100 fathoms of line at a 
cable's length of the shore, and with the Discovery m 
tow, during a momentary clearance of the atmosphere, 
two Esquimaux in their kyacks were observed close to us. 
After consulting With them through Christian Petersen, 
Danish and Esquimaux interpreter, they volunteered to 
conduct us to an anchorage. On following them to the 
position they denoted, and obtaining no bottom with the I 
nand-lead line at the main chains, I felt the bow of the | 
ship glide slowly up on the ground. Through the fog we 
could then see that the land was within fifty yards of us 
The Esquimaux had evidently not considered that our 
ships required a greater depth of water to float in than 
their own frail canoes. As it was nearly low water, and 
the tide still falling, I allowed the ship to remain quiet 
where she was, the Discovery still hanging to us by her 
towing hawser, and took advantage of the enforced delay 
by landing the ships’ companies to wash their clothes. 

The fog lifted slightly as the day advanced, and as the tide 
rose the ship floated without having incuned any strain or 
damage whatever. I then proceeded to sea, discharging 
the pilot, who was not to blame for our mishap, off the 
north shore of Kangitak, the outlying island of the 
gTOup, after passing which the channel presents no diffi¬ 
culties. 

Thinking that probably a distorted account of our 
etting on shore might reach Europe, at the last moment 
wrote a hasty pencil letter to Capt. Evans, hydrographer, 
merely to point out how very unimportant the slight 
detention had been. 

By 4P M. we had passed the Brown Islands with a sea 
perfectly dear of ice before and around us. Having 
given much study and consideration to the question, and 
a high and very steady barometer following a south-east 
wind, denoting that the calm settled weather we had 
lately enjoyed was likely to continue, 1 decided to force 
my way through the middle ice of Baffin's Bay instead 
of proceeding by the ordinary route round Melville Bay. 
Accordingly both ships proceeded at full speed to the 
westward, racing in company for Cape York, with only 
about a dozen icebergs in sight ahead, floating quietly on 
a calmly mirrored sea to dispute our passage. As we 
passed out from the land the fog gradually dissolved and 
revealed a magnificent and unique panorama of the ice- 
capped mountains of Greenland which give birth to the 
Upernivik Glacier, fronted by innumerable icebergs, 
and, at a long distance in advance, by the group of scat¬ 
tered black islets among which we had passed the pre¬ 
vious night, and of which Kangitok is the northernmost. 

At 1.30 A.M, of the sath we ran into the pack at a dis¬ 
tance of seventy miles from Kangitok. It consisted of 
open-sailing ice rom one, to three feet, and occasionally 


four feet in thickness. The floes were at first not larger 
than 350 yards in diameter, and very rotten, dividing 
readily, and opening a channel when accidentally struck 
by the ship The reflection in the sky near the horizon 
denoted that while the ice was very open to the southward 
of us, it was apparently closer packed to the northward. 
About 6 a M,, when we had run thirty miles through the 
ice, it gradually became closer, and the floes larger, esti¬ 
mated as measuring one mile in diameter, and necessi¬ 
tated a discriminating choice to be made of the best 
channels For fourteen hours, during which lime we ran 
sixty miles, the ice continued in much the same state, 
never close enough to suggest the probability of a barrier 
occurring, and yet keeping the look-out in the u Crow's 
Nest ” fully employed. After 8 pm. the channels of water 
became decidedly broader and more numerous, so I gradu¬ 
ally altered course to the northward, steering directly for 
Cape York, the ice becoming more and more open as wc 
advanced. 

At 9 30 A m of July 35 we sighted the high land north 
of Cape York, and at 11 o’clock, much to the astonish¬ 
ment of the ice quartermasters, who continually declared, 
M It will ne’er be credited in Peterhead/’ we were fairly in 
the <( north waler/’ and able again to think about econo¬ 
mising coal, having come through the middle ice in thirty- 
four hours without a check; but it is my duty to add, 
witli not a few scratches along the water-line 

In consequence of our having made a successful voyage 
through the middle it should not be too hastily concluded 
that a similar passage can always be commanded The 
middle pack is justly dreaded by the most experienced 
ice navigators. Large icebergs and surfare-ice, floating in 
water at various depths, when affected either by wind or 
an ocean current, move at different rates ; hence, when in 
motion, as one passes the other, the lighter surface-ice, 
incapable of controlling its course, is readily torn in pieces 
by the heavy massive iceberg; therefore, a ship once 
entrapped in pack ice among icebergs, unless she has water 
space to allow her to move out of the way, is constantly in 
danger of being earned forcibly against a berg. On such 
occasions man is powerless, for he can take no possible 
means to save his vessel. Before steam-vessels were used 
for ice navigation the masters of Bailing ships, being 
unable to take full advantage of a favourable calm, Very 
wisely seldom ventured to force their way through the 
middle ice, and chose, in preference, the chance of delay 
in making the safer passage through Melville Bay, where, 
by securing their vessel in dock in the fixed land ice, they 
ran less danger of being nipped whilst forcibly detained 
by the channels through the ice remaining closed. 

At the latter end of July with an open season, indicated 
by the mam pack not being met with nearer Lhan fifty 
miles from the land, in about latitude 73° 20' nnd a con¬ 
tinuous calm, to allow the northerly running current on 
the Greenland shore and the southerly running one on 
the western side of Baffin’s Bay to open up the ice, I 
believe a passage can always be made by a steam-vessel f 
but, unless this favourable combination of circumstances 
is met with, so far as the scanty knowledge we at present 
possess enables us to judge, the passage must still be said 
to be doubtful, 

Soon after sighting land and getting clear of the 
drift ice, the Discovery parted company to communicate 
with the natives at Cape York, while the Afat proceeded 
towards the Carey Islands A vast collection of icebergs, 
many of them aground, were thickly crowded together off 
the Cape, and in lines parallel wlih the coast trending 
towards Conical Hock and Cape AtholL In the offing 
they were less numerous, which I attribute to the south¬ 
erly curreht which we experienced the following day on 
our passage to the Carey Islands, catching up and carrying 
with it to the southward those that drift out from the main 
body to the westward beyond the influence of the north¬ 
running current on the Greenland coast. 
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During the stay of the Discovery at Cape York the 
natives were communicated wuh through Christian 
Petersen, interpreter, and Hans the Esquimaux, but as 
the brother of the latter was absent on a hunting excur¬ 
sion for an uncertain p.riod, Capi. Stephenson wisely 
gave up the hope of obtaining his services for the benefit 
of the expedition, and pushed on for the Carey Islands, 
where he joined company with Lhe Alert; the two ships 
arriving there at midnight on July 26, 

A dep6t of 3,600 rations and a boat were landed on the 
south-east point of the south-east island, and a record 
deposited in a conspicuous cairn on the summit. The " Ex¬ 
pedition” then proceeded, steaming with as much economy 
of coal as possible, northward through a calm sea, with 
bright clear weather With the exception of the many 
scattered icebergs there was no ice in sight from the 
summit of Carey Islands. Passing between Hakluyt and 
Northumberland Island?, the ships were abeam of Cape 
Robertson, by 8 P.M. of July 27. Ice apparently fast to the 
shore, completely closed I ngletield Gulf, east of Cape Acland, 
but both entrances to the gulf were clear. At 8 A.M of 
July 28, five days and a half from leaving the anchorage 
of Uperamk, I had the satisfaction of seeing the “ Expe¬ 
dition” at anchor near Port Foulke, with the entrance of 
Smith's Sound perfectly clear of ice, and none coming to 
the southward with a fresh northerly wind. 

While Capt. Stephenson explored the head of Foulke 
Fiord to ascertain its suitability as a station for winter 
quarters for any relief vessel coming to our assistance, 
Commander Markham and myself proceeded in a boat to 
Littleton Island and Life Boat Cove, the scene of the 
wreck of the Polaris . The cache mentioned by Dr. 
Emil Bessels and Mr. Dryant of the 11 United States 
North Pole Expedition” as the depository of certain in¬ 
struments and boxes of books was very readily discovered, 
but contained nothing. Articles of clothing and nume¬ 
rous small caches containing seal and walrus meat were 
scattered about all over the small peninsulas in the neigh¬ 
bourhood of the late winter quarters, and near the ruins 
of the house, but apart from each other and without any 
protection, were found four or five boxes, each covered 
with heavy stones to prevent ihe winds moving them, and 
having the lids secured on by a rope. Besides one thermo¬ 
meter. unfortunately not a self-registering one, they con¬ 
tained scraps of skin clothing, ola mitts, carpenter's tools, 
files, needles, and many small articles of the greatest use 
to the Esquimaux, but apparently they had not been dis¬ 
turbed since the abandonment of the stanon, A few 
books were found in the different boxes, and a copy of 
the log, or the actual log itself, from the departure of the 
vessel from the United States up to May 20 the following 
year. No pendulum, transit instrument, or chronometer 
was found. Three skin boats left on the shore, weighted 
down with stones, were in fair order. The smallest one 
was taken for conveyance to Cape Sabine. 

On returning to the Alerl we landed at Littleton Island, 
and on the south-west brow erected a cairn, and deposited 
a notice containing a short account of the movements and 
prospects of the expedition up to that time. There was 
no ice in sight from a high station on Littleton Island ; 
but the sportsmen roaming over the higher grounds on 
the mainland reported on their return that they had dis¬ 
tinguished an 11 ice-blink* to the northward. 

Port Foulke is at present the best known station for 
winter quarters in the Arctic regions^ A warm ocean 
current, combined with the prevailing northerly winds, 
acting at the narrow entrance of Smith's Sound, keeps 
the ice constantly breaking away during the winter, causes 
an early spring and a prolific seal and walrus fishery. 
The moisture and warmth imparted to the atmosphere by 
the uncovered water moderates the seasons to such an 
extent that the land is more richly vegetated, and there¬ 
fore attracts to the neighbourhood and supports Arctic 
life in greater abundance than other leu favoured locali¬ 


ties. In addition to this great advantage—of obtaining 
an ample supply of fresh meat—connected as its waters 
are with the ,f norih water" off Cape York, it can readily 
be communicated with every summer without more than 
the usual risks attending Arctic navigation. 

On the morning of the 39th the two ships sailed 
across the strait lor Cape Isabella, with fine weather ; 
but as we approached the western shore a snow 
storm worked its way over the land from the in¬ 
terior, and reached us just as we arrived at the Cape, 
As the weather was so thick that no one on board 
the ships, except those employed in establishing the 
cairn and small depfic of provisions, could see its posi¬ 
tion, and there being therefore no reason for delaying the 
Discovery f Capt. Stephenson proceeded. The cairn was 
built on the summit of the outer easternmost spur of the 
Cape, at an elevation of about 700 feet from the water. 
On ihe boat returning on board at 5 P.M., I steamed to 
the no'thward for Cape Sabine, the wipd having died 
away, but the weather continuing misty with snow. By 
8 P.M., when we were fifteen miles north of Cape Isabella, 
ice was sighted between us and the shore, and necessitated 
our keeping well out from the land. 

Early in the morning of July 30, having run our distance 
for Cape Sabine 1 stopped steaming,and at 5 A M , the mist 
clearing off, I observed the Discovery near the land appa¬ 
rently beset with a close pack five or six miles broad ; no 
ice in sight to seaward. As I did not wish the two ships 
to separate, and the calm weather being favourable, I 
Bored through the pack, which, although apparently dose, 
opened sufficiently to admit of the slow progress of the 
ship until we gained the land in company with the Dis¬ 
covery , and secured the ships m a convenient harbour, 
named after Lieut Payer, the successful and energetic 
Arctic traveller, two miles to the southward of Cape 
Sabine A dcpAt of 240 rations was established on Ine 
southernmost of the islets in a convenient position for 
travelling parties, a cairn being built on Lhe summit of the 
highest and outer one, and a notice of our movements 
deposited there. 

The pack in the offing consisted of floes from 5 to 6 
feet thick, with occasionally much older and heavier floes 
10 to 12 feet thick intermixed wuh it, but all was very 
much decayed and honeycombed ; still it could not be 
treated with the same impunity as the ice in the middle 
passage Lhrough Baffin's Bay. 

1 may here draw attention to the deceptive impressions 
inexperienced people naturally receive when from a lofty 
look-out sution they observe a sea unbordered by ice. 
The distance from Littleton Island to Cape Sabine is 
only twenty-five miles. On a clear evening, from an 
altitude of 700 feet, with the land and horizon distinctly 
visible, no ice was in sight from the first-named place, and 
the prospects of the expedition as to attaining a higher 
latitude without trouble appeared to be precisely the 
same as when I looked over a boundless sea from the 
summit of one of the Carey Islands 100 miles to the 
southward, and yet the ships were twenty-four hours after¬ 
wards locked up by ice in a harbour near Cape Sabine. 
From Littleton Island the inexperienced observer would 
conclude that there was an open Polar Sea; from our 
present position he would as certainty conclude that his 
farther progress was for ever stayed, and that the sooner 
he looked lor winter quarters the better. 

The ships were detained at Payer Harbour for three 
days watching for an opening in the ice, getting under 
weigh whenever there appeared the slightest chance of 
proceeding onwards, but on each occasion being unable 
to pass Cape Sabine, were forced to return. Then? resting- 
place proved to be an excellent statiop, well protected 
againpt the entrance of heavy floes, possessing a lofty 
look-out, and deep navigable channels to the north and 
south through which to proceed to sea immediately the 
ice opened with a favourable westerly wind. Being ed- 
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vantageouily situated near a prominent Cape, where the 
tidal currents run with increased velocity, it is however 
subject to squally winds ; but in icy seas during the 
summer, when awaiting the opening of the ice, they are 
rather an advantage than otherwise, striving as they do 
with the sea currents, which is to be the chief worker in 
removing the Impediments to a vessel’s advance. 

Early In the morning of August 4, after several hours 
of light south-westerly winds, the main pack, while re¬ 
maining perfectly close and impenetrable to the north¬ 
ward. moved off from the land to a sufficient distance to 
enable the ships to pass to the westward round Cape 
Sabine. In the hope of finding a passage on the western 
side of the island, of which Capes Victoria and Albert 
are the prominent eastern points, sail was immediately 
made, and we succeeded, with only one Bhort detention, 
in advancing twenty miles along the southern shores of 
Hayes Sound, and securing the ships in a snug harbour. 
In the neighbourhood the sportsmen discovered a richly 
vegetated valley with numerous traces of musk-oxen and 
other game. Two glaciers coming from nearly opposite 
directions, which, instead of uniting in their downward 
direction, abut the one against the other, and maintain a 
constant warfare for the mastery, a never-ending grapple 
for victory, suggested the name of Twin Glacier Valley 
for the locality. 

The ice in the sound was one season old, and decaying 
so swiftly that if not drifted away it would in a week’s 
time present no impediment to the advance of a steam 
vessel. On August 5 the strong tides and a south-westerly 
wind opened a channel to the north-west, and we gained 
a few miles in advance ; but not wishing to expend much 
coal, were finally stopped in the light pack. After re¬ 
maining sufficiently long to determine that the flood tide 
still came from the eastward, although the ebb or east 
running tide was apparently the stronger of the two, I 
pushed the ship through the pack towards the shore, and 
with Capt. Stephenson ascended a hill 1,500 feet high. 
From this station, the appearance of the land giving no 
prospect of a channel to the northward, and, moreover, 
the westerly wind having set in in strength, which we 
expected would open a passage to the eastward of Cape 
Albeit, we decided to bear up and return to the entrance 
of the Sound; accordingly the ships made a quick run 
under sail to Cape Albert, arriving off which the wind 
died away leaving the ice loosely packed. A dear space 
of water being visible along the shore of the mainland to 
the northward, and the coast between Cape Victoria and 
Cape Albert affording no protection, I ran the two ships 
into the pack under steam, with the hope of forcing our 
way through, but before midnight they were hopelessly 
beset; and the floe, to which the ships were secured at a 
distance of 100 yards apart, drifting rapidly towards an 
iceberg. Both ships were at once prepared for a severe 
nip, the rudders and screws being unshipped. At first 
the Discovery was apparently in the most dangerous 
position, but the floe in which we were sealed up by 
wheeling round, while it relieved Capt. Stephenson from 
any immediate apprehension, brought the Alert directly 
in the path or the advancing mass, which was steadily 
tearing its way through the intermediate surface ice 
When only 100 yards distant the iceberg, by turning 
slightly, presented a broader front to the approaching ice, 
which then accumulated in advance of it to such an 
extent as to fill up the angle, and form, as it were, a point 
or bow of pressea-up ice, sufficiently strong to itself divide 
and split up the floe, and act as a buffer in advance of 
the berg ; and this it did in our case most successfully, 
our floe breaking up into numerous pieces. The ship 
herself escaped with a very light nip, and, sliding past 
the side without accident, was finally secured in the water 
■pace left in the wake of the iceberg by the faster drift of 
the surface ice. 

The next twenty-four hours were spent in a constant 


struggle towards the shore through the pack, which for¬ 
tunately consisted of ice seldom more than 4 feet in 
thickness, with occasional pieces up to 12 feet thick, 
formed by the over-riding and piling up of ordinary floes, 
and then cemented together by a winter's frost; the worn 
down round-topped ice hummocks on these were from 
6 to 8 feet above the water-line. The icebergs, evidently 
derived from' inferior glaciers, were from 20 to 40 feet in 
height above water, and 100 yards in diameter. 

Owing to the unsteady wind and the variable tidal 
currents we were unable to remain for long in any one 
pool of water—either the iceberg turned round and carried 
us with it to the exposed side, before wc could change the 
position of the hawsers by which we were secured ; or the 
pack ice, which was readily acted upon by the wind, 
drifting back the opposite way with any change, closed 
up the water space. Securing the ships in a dock in 
rotten ice in the presence of so many icebergs, was not 
advisable, and also would have cained the snips deeper 
into the pack to the southward. There was, therefore, no 
alternative before me but to get up full steam and dodge 
about as best we could, taking instant advantage of every 
change in our favour. The ships were seldom separated 
for long, and now as on all other occasions, they mutually 
assisted each other. The Discovery was handled by 
Cant. Stephenson and her officers in the most masterly 
and danng manner, combined with great judgment, quali¬ 
ties essential in arctic navigation. She, as well as the 
Alert\ ran not a few hairbreadth escapes. Once in par¬ 
ticular when in following us through a closing channel 
between an iceberg and heavy floe-piece, before getting 
quite past the danger she was caught and nipped against 
the ber£, and had it not been for a fortunate tongue of 
projecting ice would certainly have had all her boats on 
the exposed side ground away from her Fortunately, 
the moving ice pushed her clear, much in the same 
manner as it had done the Alert the previous day, 

Having less beam than the Alert , and a finer bow, with 
the very great advantage of an overhanging stem, the 
Discovery is better adapted for forcing her way through 
a pack. It will be difficult ever to efface from my mind 
the determined manner in which, when the bluff-bowed 
leading ship had become imbedded in the ice, which by 
her impetus against it had accumulated round and sunk 
under her bows, and a great quantity by floating to the 
surface again in her wake, had helplessly inclosed her 
abaft, the Discovery was handled, when advancing to our 
rescue; having backed some distance astern, for the 
double purpose of allowing the cUbris ice from a former 
blow to float away and for the vessel to attain distance 
sufficient for the accumulation of momentum with which 
to sLnke a second, coming ahead at her utmost speed she 
would force her way into the ice burying her bows in it as 
far aft as the foremast, the commanding officer on the 
bowsprit, carefully conning the ship to an Inch, for had 
the ice not been struck fairly it would have caused her to 
cannon off it against ourselves with much havoc to the 
two, From the moment of the first impact the overhang¬ 
ing stem necessarily caused the ship's bow to rise 3 or 4 
feet as she advanced from 12 to 20 feet into the solid floe 
and imbedded herself before the force of the blow was 
expended, and as the ship's way was stopped, the over¬ 
hanging weight, by settling down, crushed the ice down 
still further ahead. Frequently on these occasions her 

t ib-boora was within touching distance of the Alert's 
loats ! But after a little experience had been gained, 
such confidence had we^n each other that there was not 
the slightest swerving in any one. Floes up to 4 feet in 
thickness, and in a soft state, that is melting, not freezing, 
may be charged with advantage, thicker or harder ice 
had better be left alone. It speaks well for our chrono¬ 
meters, and the manner in which they arc secured, that 
their rates were little effected by the frequent concussions 
•n this and on many after occasions. 
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By 8 a M. on the morning of the 8th we had succeeded 
In reaching the land water off Cape Victoria, having sus¬ 
tained no more serious damage during this severe trial 
than sprung rudder heads, consequent on the frequent 
necessity of going full speed astern ; all heartily glad to 
he out of the pack ice, The two islands marked on the 
chart, on the authority of Dr Hayes, as existing in the 
entrance of Hayes Sound are, as originally represented 
by the present Admiral Inelefield, in reality joined ; the 
three capes named by the latter, north of Cape Sabine, 
are very prominent headlands, and readily sighted from" a 
ship’s deck from any position north of Littleton Island. 
There js no sign of ati inlet along the very slightly in¬ 
dented coast line between his Cape Campcrdown and 
Cape Albert. His Princess Marie Bay is the inlet north 
of the land in the middle of the sound, but whether that 
be an island or a peninsula remains to be determined ; 
and hia Cape Victoria is evidently one of the headlands 
on the present Grmncll Land. 

It is necessarily an unthankful office to find fault with 
our predecessors, but navigators cannot be too careful 
haw they remove from the chart names given by the 
original discoxerers, merely because during a gale of wind 
a bearing or an estimated distance is a trifle wrong ; and 
when the corrector or improver is also himself consider¬ 
ably wrong, and in fact produces a more unreliable chart 
than the first one, he deserves blame. The names given 
to the headlands undoubtedly discovered by Admiral 
Inglcfield should not have been altered by Doctors Kane 
and Hayes, each of whom published very misleading 
delineations of the same coast. 

It is as yet uncertain whether Hayes Sound is a channel 
or not. The flood tide coming from the eastward, the 
apparent continuity of the western hills, and the absence 
of berg pieces or heavy ice high up the sound, would lead 
to the supposition that it was closed ; but considering the 
general configuration of the neighbouring land and the 
fact that the ebb or eAst running tidal current was stronger 
than ihat during the flood—but this the westerly wind 
might have occasioned—and the numerous Esquimaux 
remains which are usually found in channels, there seems 
no reason why we may not reasonably expect the exist¬ 
ence of a narrow opening leading to a western sea. The 
very decayed state of the ice would be the natural result 
either from strong tidal currents in a long fiord or the 
increased strength of the ebb tide occasioned by an 
easterly set from the Polar Sea. 

On passing what is called on the chart Cape Victoria, 
Commander Markham landed to ascertain the state of 
the ice, but a very thick fog and snowstorm coming on 
he was obliged to return The ships were secured to the 
floe in Princess Mane opening which consisted of the last 
season’s icc which had not cleared out ' it was very much 
decayed but sufficiently strong to prevent our forcing our 
way through it—and in fact when pressing in with the 
flood time it became so compact that at one time the ship 
was in danger of being driven on shore. At high water 
it opened aud we succeeded, in crossing the bay and 
securing the ships to the land ice in Franklin Pierce Bay 
on the southern shore of Grinnell Land. 

On the morning of August 9, after depositing a record 
in a small cairn erected on a spur of the limestone hills, 
200 feet above the sea, on the west side of the bay, one 
and a half miles east from Cape Ham son, we gained 
three miles of easting , but, being unable to round Cape 
Prescott, were compelled to make the ships fast to an ex¬ 
tensive floe extending from that cape to Norman Lockyer 
Island, which stopped all further progress. Franklin 
Pierce'Bay, which is about three miles broad and two and 
a half deep, and in which we found an unbroken smooth 
flde^of one season 1 ! ice, is protected from any heavy pres¬ 
sure by Norman Lockyer Island and the Walrus Shoal, 
situated one mile further to the eastward; it ii therefore 
a fit position for winter quarters. But, as far u ire could 


judge during our short stay, there Is very little game pro¬ 
curable in the neighbourhood. The shoal was ko named 
in consequence of the numerous ancient remains of 
Esquimaux found on the Island, who, by the number of 
bones found lying about, had evidently subsisted princi¬ 
pally on these animals. At present this neighbourhood 
may be considered as the northern limit of their migra¬ 
tion, only a very few having beeft seen farther to the north. 
The comparatively sluggish tidal motion at the entrance 
denotes that the coast lies out of the main run of'the 
stream, and if so, Princess Marie opening will probably 
prove to be merely a deep inlet. In the extended basin 
of Smith J s Sound the southerly current and the tidal 
streams run in a direct line between Cape Frazer and 
Cape Isabella, producing eddies and accumulating the 
ice in any open water space on either side of that course. 

August being proverbially a calm month in the Arctic 
seas, and the western mountains protecting the coast 
from winds blowing off the shore, the ice is inclined to 
hug the land, and, except during strong westerly winds, a 
large amount of patience must be exercised by any one 
striving to advance to the northward. The pack m the 
offing in the main channel consisted principally of old 
floes which did not clear out of the sound during the 
previous season, mixed with light one-season ice, formed 
in Kennedy Channel and its numerous bays, and in Hall's 
Basin Amongst these were scattered numerous icebergs 
discharged from the Humboldt Glacier, and the few 
smaller ones on the eastern shores, and here and there a 
heavy blue-topped hummocky floe of ancient ice from 
the Arctic basin, but of unknown thickness. By the 
scarcity of these the main drift of the northern ice is 
apparently in some other direction. 

During the fortnight we were delayed in this neigh¬ 
bourhood, in the middle of August and the height of 
the Arctic summer, a constant watch was kept on the 
pack, and as oftt n as possible from high elevations, from 
which we were able to distinguish even the eastern shore, 
with its glacier and heavy barrier of fringing icebergs. 
Although small openings were seen occasionally, I am 
satisfied that north of Cape Sabine it was at no time 
navigable to the smallest extent, And that any vessel 
which endeavoured to force a passage through the middle 
ice here, where it is drifting steadily towards an ever- 
narrowing opening, as many have succeeded in doing in 
the more open sea of Baffin's Bay, would decidedly be 
beset in the pack and be earned with it to the south¬ 
ward. 

We were delayed near Walrus Shoal for three 
unable to move more than a mile in any direction, 
August 12, when, during a calm, the ice set off shore 
with the ebb tide, and allowod ui without much trouble 
to steam past Cape Hawks, and between it and Washing¬ 
ton Irving (or Sphinx) Island—a very conspicuous land¬ 
mark—but here the ice prevented any further movement, 
the flood tide closing in the channel by which we had 
advanced. A large depftt or 3,600 rations of provisions 
was landed on the northern side of Cape Schott, and a 
notice of our progress deposited in a cairn on the summit 
of Washington Irving Island. Two cairns were found 
there, but they contained no documents, and were much 
too old to have been built by Dr. Hayes in 1866, the only 
time any traveller has journeyed past the position. 

On the western shore of Dobbin Bay there is no shelter 
obtainable, and the tides run with much greater rapidity 
than off the coast farther to the westward, During the 
next ebb tide, August 11, after blasting a passage ikfdugb 
a neck of ice, I succeeded in conducting the ships to the 
eastern shore, and docking them in an extensive floe four 
miles north-west of Cape Hilgard. A mile north of our 

K ' 'ml was an island, having a channel half a mile 
between it and the eastern shore of the bay, 
named Prince Imperial Island. The land ice which had 
not broken out this season extended from thfc Island in a 


days. 
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Nev. 9, 1876] 


NATURE 


29 


weiterly direction across the bay. Several small icebergs 
were frozen in at the head of the bay, where there are 
some large discharging glaciers named after the Empress 
Eugenie. The land, as far as our explorations went, was 
very bare of game, and not well vegetated. A floe of 
last season's ice was observed in the bay, between Cape 
Hilgard and Cape Louis Napoleon, but off each of those 
headlands the piled-upfce foot denoted very heavy recent 
pressure from tne eastward. 

On the evening of August 15, after considerable labour, 
we succeeded In blasting and clearing away a barrier 
which separated the ships from a water channel leading 
beyond Cape Louis Napoleon, but so narrow was the 
channel that, notwithstanding the extreme care of Capt 
Stephenson, the Discovery took the ground for a few 
minutes whilst steaming between the ice and the shallow 
shore. By 8 a.m. of the 16th we had advanced to within 
five miles of Cape Frazer, but here we again met with a 
block. Calm weather and spring tides caused much and 
constant movement in the ice, the main tendency being 
to drift to the southward at the rate of about flve miles a 
day. 

The character of the pack had changed considerably, 
few icebergs were seen that were not aground, and the 
floes consisted principally of old hummocky pieces pressed 
together, of from 12 to 20 feet in thickness, the surface 
being studded over with worn-down hummocks of a blue 
bottle-glass colour, which denotes great age. In such ice 
it was impossible to cut into dock on account of the time 
it would occupy, even had we been provided with saws 
of sufficient length. Our only possible safety lay in keep¬ 
ing close in shore of grounded icebergs, but in doing so 
the twoships were obliged to separate. The Alert secur¬ 
ing to one, and the Discovery forcing herself in between 
three smaller ones farther in shore. 

On the two following days, during which the ice con¬ 
tinued to drift to the southward and westward, the con¬ 
stant movement of the heavy floes, nipping together with 
great force, like the closing of a gigantic pair of scissors, 
between which, if once caught, the ships would have been 
instantaneously crushed, caused much anxiety, and neces¬ 
sitated constant watchfulness and much labour on the 
part of the officers and crew ; and all were much dis¬ 
tressed at losing three or four miles of the ground pre¬ 
viously gained. The rudders and screws were constantly 
being shipped and unshipped, the midship boats were 
obliged to be turned inboard, on account of the ice 
touching their keels, and steam, when not in use, was 
always kept ready at twenty minutes' notice Beyond 
wrenching the rudder-head, no serious damage occurred. 
On the i9Lh, the highest spring tide, the ice near us 
became more open ; and from a high station on Mount 
Joy 1 saw that we could at least regain our lost station, 
and might get further north. Knowing that this was our 
last chance during the present tides, and until the strong 
westerly winds set in, and the pack having opened for 
the first lime, 1 risked boring my way into the pack for 
two miles, and by doing ao entered a channel round Cape 
Frazer which had long been considered as one of tne 
most difficult milestones to pass on our passage north. 
By 9 p.m., after a few hours' delay during the flood tide 
which brought the ice inshore again, we were fairly in 
Kennedy Channel, secured to a floe off Cape John Barrow; 
Only two days later in the year than when the Resolute 
was blown out of winter-quarters at Melville Island, in 
1653, and with a fortnight of the navigable season still 
before up. Between Scoresby Bay and Dobbin Bay there 
Ji no protection obtainable except inside grounded ice¬ 
bergs j none of the shallow bays are deep enough to 
shelter a ship from the pressure or heavy ice. 

Soon after midnight the ice moved off shore, opening 
a passage, and again allowed us to proceed, tne water 
spaces becoming more frequent and larger as we ad¬ 
vanced northward. Passing the mouth of a large bay 


about ten miles deep, after making a very tortuouL 
course through the ice and many narrow escapes of being 
driven to the southward again in the pack, we reached 
what we supposed to be Cape Collinson, the second of 
two capes to the north of the large bay, which must be 
intended to be represented on the chart as Scoresby Bay. 
But as Cape Frazer is placed eight miles and Scoresby 
Bay twenty miles too far north, and the rest of the 
western land very incorrectly delineated on the charts, it 
is difficult to say where we arrived, and yet for the pre¬ 
sent it is necessary for me to describe the advance of the 
expedition by reference to the published charts I shall 
therefore continue to do so with an occasional necessary 
reference to our correct latitude. 

Between Cape Collinson and Cape McChntock, the 
north point of Scoresby Bay, 19 a slight indentation in 
the coast from half to three-quarters of a mile in depth, 
but affording no protection North of Cape Collinson 
the land trends slightly to the westward, ana about three 
miles north of the Cape turns sharp to the west, forming 
Richardson Bay, which is much deeper than represented, 
probably four miles broad and six deep. A heavy ice¬ 
berg firmly aground two miles from the land in the shal¬ 
low bay north of Cape Collinson, which had evidently 
never moved this season, prevented a compact floe from 
floating off shore. The same iceberg caught all the ice 
that streamed down the west coast and round Richardson 
Bay, guiding it out towards the south-east, away from 
Cape Collinson, off which, and between it and the iceberg, 
was navigable water In this pool the two ships were 
secured, watching for an opportunity to get north, and 
during the forced delay employing our energies in trying, 
by blasting, to unlock the land ice from the berg, and 
let it drift south, with the hope of releasing the ice to 
the northward ; but perhaps it is fortunate we did not 
succeed, as by doing so, if the ice in the offing had not 
opened at the same time, our principal protection might 
have been lost, the iceberg itself being too small to form 
a pool under its lee sufficiently Urge for both ships, even 
had it been for one. A dep 6 t of provisions was landed at 
Cape Collinson for our future travellers bound to the 
southward along the coast The current was observed to 
run with greater rapidity to the southward than in the 
broader part or Smith's Sound. During each flood-tide 
about five miles of ice drifted past us ; for four hours of 
the ebb it remained stationary , thus about ten miles of 
ice drifted south daily, adding to the accumulation in the 
basin of Smith's Sound, unless, as is probable, it is 
earned as quickly into Baffin's Bay through the southern 
entrance On the north side of each point on this shore 
the ice had piled up a wall like barrier from 20 to 30 feet 
high, but elsewhere there was not much display of pressure. 

On the morning of August 21, the water channels in 
the middle of the straits looking very inviting, we made a 
start at the top of high water, but were led by the ice so 
much out from the land that I returned to our friendly 
protecting floe and iceberg until the next tide, first en¬ 
deavouring to clear the nip of one against the other by 
ramming ; but finding that it would cost too much in coal 
and shake of the ship to clear it completely, and too much 
powder to blast it away, I gave up the attempt, after con¬ 
sultation with CapL Stephenson, and considering that the 
constant open channels in the offing denoted more water 
farther off. The two ships started again at 9 i\M,just 
before low water, and after a troublesome passage through 
about three miles of close heavy floe pieces, we passed 
into open leads of water, extending to the north-east up 
the straits. A bitter northerly wind, accompanied witn 
mist aqd snow, freshening at the same time, earned the 
ice with great rapidity to the southward, and obliged us 
to beat to windward under steam and fore and aft sails, 
tacking frequently to avoid the heaviest streams of ice. 
After this snowstorm the land remained covered with 
snow |or the season. 
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By noon of the 32 nd, after buffeting against a strong 
breeze, we succeeded in weathering the northern head¬ 
land of the largest bay on the west coast, named on the 
latest charts Carl Ritter Bay f but agreeing by latitude and 
relative position with the neighbouring land on the north 
part of Richardson Bay. In this part of the channel 
there was very little ice, but three or four miles further 
north a heavy pack extended across towards Crozier 
Island, and obliged us to proceed in that direction. In 
the evening, the wind lulling, I took in the fore and aft 
sails, and steered Lhrough the most open channels to the 
northward, passing to the westward of Franklin Island, 
and at midnight we were abeam of Hans Island, with per¬ 
fectly clear water between us and the eastern land ; but 
streams or ice prevented our approaching the western 
shore. No deep inlet answering to the Carl Ritter Bay of 
the charts exists in its given latitude. Steaming to the 
northward, I endeavoured to close the western shore 
south of Cape Cracroft, but the ice prevented our doing 
so, and forced me to bear up to the eastward for Cape 
Bryant, passing which I found the pack extending across 
from Cape Morton and Joe Island to Cape Liebcr, with a 
south-westerly wind constantly adding to it by driving 
more ice to the northward through Kennedy Channel 
The Discovery then landed a dep6t of 240 rations at 
Cape Morton for use of any travelling party exploring 
Petermann Fiord, and the ships beat back to Bessels Bay, 
in the entrance of which we obtained a sheltered anchorage 
to the north of Hannah Island 

On the 24th, the south-west wind still continuing, which 
I knew would open the ice on the western shore of Hall’s 
Basin, I ascended Cape Morton. At an altitude of 2 t ooo 
feet it was perfectly calm, with a clear sky. The prominent 
capes of the channel were clearly visible—Cape Union 
seventy miles distant, and Cape Sumner firty miles, the 
one locking in beyond the other to within five degrees. 
All the west coast of Kennedy Channel, up to Cape 
Lieber and Lady Franklin Sound, was clear of ice, with 
navigable water through the icc streams in the middle of 
the channel far to the northward From Joe Island to 
the north, and east to Polaris Bay, the ice was clearly 
packed, but between Cape Lupton and Beechey was more 
open. Hurrying to the boat the ships were signalled to 
get under way, and we ran quickly to the northward 
across the channel under sail. Five miles north of Cape 
Lieber the pack obliged me to enter Lady Franklin Sound, 
on the northern shore of which an indentation in the land 

S ave piomise of protection. On a nearer approach hc 
iscovered a large and well-protected harbour inside an 
island immediately west of Cape BclloL, against which the 
pack ice of the channel rested. Here the ships were 
secured close to the shore on the morning of August 25 
On entering the harbour we had the satisfaction of 
sighting a herd of nine musk-oxen, all of which were 
killed; our joy at the good luck of the sportsmen and 
ourselves being greatly increased by the news that the 
vegetation was considerably richer than that of any part 
of the coast visited by us north of Port Foulkc, the 
Elysium of the Arctic regions. Finding that the harbour 
was suitable in every way for winter quarters, and the 
abundance of the spare Arctic vegetation in the neigh¬ 
bourhood giving every promise of game being procurable 
I here decided to leave the Disuovety, and to push forward 
with the Alert alone. 

Owing to our high northern position, although the sun 
was siiil above the horizon at midnight, its altitude at 
nqon was too low to affect the temperature much, conse¬ 
quently, after August 20 the temperature of the air re¬ 
mained steadily below freezing point for the winter, and 
the youttg ice was forming at midday much earlier lhan 
it does ih more southern latitudes. Notwithstanding this, 
Arctic nhvigation depends so much upon the wind, that I 
considered that the transient Arctic season of twenty days 1 
duration was still at its height The ice in Robeson 


Channel wai well broken up, moving up and down the 
strait with the change of tide, and only waiting for a wind 
to open a passage along shore. 

Having strengthened my crew by embarking Lieut. 
Wyatt Rawson and seven men belonging to the Discovery , 
forming one travelling sledge party, on the morning of 
August 26 the two ships forming Lhe expedition, the 
officers and crews of which had worked so harmoniously 
and successfully together, separated ; those embarking in 
one, if the published charts and the statements of our 
predecessors proved correct, having the cheering feelings 
of in all human probability successfully completing the 
chief task assigned us, but the others, although elated at 
the prospects of their comrades and partaking generally 
in the inspiriting feelings, having a desperate fight 10 
conquer lhe sensation of being left behind to play what 
they could not but consider a secondary part in lhe 
general programme. 

On arriving at the entrance of the harbour the main 
pack was found to have closed in against the shore and 
completely filled up Lady Franklin Sound, some small 
Roes streaming rapidly into Discovery Bay. In endea¬ 
vouring to keep the ship clear of these, she touched 
the ground at the lop of high watei and hung there for 
half an hour, when, fortunately, by lowering the boats 
and lightening the ship a little, she floated again without 
damage During the afternoon, at low water, the pack, 
which, apparently uninfluenced by wind, had been moving 
to the southward the whole day, but fastest during Lhe 
Rood tide, drifted slightly off the land. Immediate ad¬ 
vantage was taken of the welcome opening which enabled 
us to proceed norlh, but on teaching Point Murchison, 
the pack extending completely across the strait, prevented 
all farLher progress ; there was therefore nothing for it 
but to return to 11 Discovery Harbour, 11 where the ship 
was again secured at the entrance ready to advance at 
the first opportunity. 

On the 27 th we experienced very light north-east winds. 
The ice in the channel continued to move to lhe south¬ 
ward, except during the height of the ebb tide, when it 
was cither stationary or set slowly northward, but not 
sufficiently so to open a navigable passage, although just 
before high water it appeared so ready to move that I 
was induced to recall the skating parties to the ship and 
keep Lhe steam up. On the 28Lh the ice was decidedly 
more open, and we were just about to move at 11 a.M, 
the commencement of the north running tide, when a 
thick fog enveloped us, and, hiding everyth'ng at more 
than twenty yards distance, effectually prevented our 
moving, Later in the afternoon it cleared off, but it was 
now low water, and on trying to move the ship I found 
that, although afloat, she was within a basin, surrounded 
on all sides by a raised embankment of mud, so, with the 
tantalising prospect of an open channel before us, we were 
forced to remain until the rising water enabled the 
lightened ship to pass over the obstacle. Hoisting up the 
boats and signalling a final “ good-bye w to the Discovery , 
wc succeeded in advancing to within a mile of Cape 
Beechey, fifteen miles north-east of Discovery Bay, when, 
in a tussle with a heavy Roe-piece, the rudder-head— 
which had been badly sprung some days before—became 
so injured that the rudder was nearly useless ; at the same 
time Lhe pack was sighted pressing tight in against the cape 
on the northern side , I therefore secured the ship inside 
some grounded ice and shifted the rudder. While waiting 
at this part of the coast the sportsmen were fortunate 
enough to capture three more musk-oxen, a very welcome 
addition to our supply of fresh meat 

On the 29th the pack remained closed in to the north¬ 
ward of Cape Beechey until noon, when, at about the time 
of high water, from the summit of the cape, I observed it 
opening. The ship was immediately signalled to advance, 
and, picking up my boat on the way, we succeeded in 
reaching Lincoln Bay, but not without having to run an 
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exciting and rather anxious neck-and-neck race with a 
heavy floe, which aetting in towards the beetling pre¬ 
cipitous cuffs of Cape Frederick VII., forming the south 
point of the bay, threatened to prevent our progress. At 
the entrance of Lincoln Bay, which otherwise is much 
exposed, sdme very heavy floe-bergs were aground on a 
bank, and they must to a great extent keep heavy ice from 
forcing its way into the bay during a south-easterly wind, 
in which direction Ihe bay is perfectly open. The bead 
of the bay, which appeared from the distance to he well 
vegetated, was filled with pack ice consisting of numerous 
small floe pieces less than a quarter of a mile in diameter, 
intermixed wiili "rubble," or "boulder' 1 ice, now all 
cemented so fiimly together with this season’s frost that 
we had great difficulty in clearing away a dock for the 
ship 

On the 30th a dep6t of provisions of 1,000 rations, for 
the use of tiavelling parties, was landed on the north 
shore of the bay. Soon after high water, the ice having 
opened out considerably, we proceeded to the northward ; 
but, in doing so, some large floe pieces of unusually heavy 
ice obliged me, much to my regret, to stand out some 
three miles from the land, thereby risking the ship being 
beset in the pack which I was most anxious and careful to 
avoid happening On all occasions of viewing the ice in 
Robeson Channel, since it was first seen from Cape 
Morton, I had invariably noticed lanes of water stretching 
south cast and north-west across the channel from about 
Cape Lupton on the Greenland shore, to Cape Frederick 
VII. on the west side, due probably to this being the 
narrowest part or neck of the channel, and the ice jamming 
across the narrowing space north and south of it, accord¬ 
ing to the direction of pressure. Consequently, when aL 
3 l* M the ice prevented any farther advance, observing 
many pools of water near us, and having two hours of the 
north-running tide favoured by a light air still due, instead 
of returning to the safety of Lincoln Bay, I waited at the 
edge of the pack, in the hope of its opening. But in this 
I was disappointed, for at 4 F M., having just sufficient 
warning to enable me to pick out the safcst-Jooking place 
near us, that is, to get as far away as possible from the 
heavy ice, it completely encircled the ship, and she was 
hopelessly beset in a very heavy pack, consisting of old 
floes of 80 feet in thickness, and from one to four miles 
in diameter, the inlervals between them filled wiih broken 
up ice of all sizes, from the blue-ice rounded hummocks 
which were sufficiently high above the water-line to lift 
the quarter boaLs bodily as they passed underneath, whilst 
grinding their way along the ship's side, down to the 
smaller pieces which the previous nipping Logether of the 
heavy floes had rounded and polished like the boulders 
and pebbles 111 a rapid river. Intermixed with the pack, 
fortunately for us, was a vast collection of soft pats of 
sludge-ice formed during the last snowfall this, if 
squeezed Logether before it is properly hardened into ice, 
forms into plate-likc masses with raised edges, each piece, 
whenever moved, assisting to round its neighbour. 

Since meeting the ice off Cape Sabine I had noticed a 
gradual but considerable change taking place in the 
appeaiance and formation of the floes Ihc heaviest 
that we first encountered were not more than eight or ten 
feet in thickness Off Cape Frazer were a lew more 
ancient pieces, estimated at the time as being twenty feet 
thick, but we now know that that was far short of the 
correct measure. But up to the present time, when the 
main pack consisted of heavy ice, 1 had failed to realize 
that, instead of approaching a region favoured with open 
water and a warm climate, we were gradually nearing a 
sea where the ice was of a totally different formation to 
what we had ever before experienced, and that few Arctic 
navigators had met, and only one battled with success¬ 
fully ; that in reality we must be approaching the same 
sea which gives birth to the icc met with on the coast of 
America by Collinson and McGure, and which Che latter 


in 1851, succeeded in navigating through in a sailing 
vessel for upwards of 100 miles, during his memorable 
and perilous passage along the north-west coast of Banks 
Land, from Prince Alfred Cape to the Bay of Mercy, but 
there sealed up his ship for ever ; which Sir Edward 
Parry met with in the same channel in 1820, but with the 
more difficult task before him of navigating agatnst stream 
and prevailing wind, was forced to own conquered even 
him and his experienced companions ; which, passing on¬ 
wards to the eastward down McClintock Channel, beset, 
and never afterwards released, ihe Erebt4s and Terror under 
Sir John Franklin and Captain Crozier ; and which, inter¬ 
mixed wilh light Spit/bergen ice, is constantly streaming 
to the southward along the casLern shore of Greenland, 
and there destroyed the Han \a of the German Arctic 
Expedition. 

As our only hope of pushing north against the general 
set of the current, (o say nothing of the extreme hazard 
of remaining in such a pack, consisted in regaining the 
shore, both boilers were lighted and full steam kept 
ready, in order to take immediate advantage of any 
opportunity that might occur During the night, at the 
top of high water, the pack, which previously had been 
drifting in a compact body to the southward, eased a 
little near the edge of the large and deep floating floes, 
in consequence of a difference in the force of the surface 
and under-current; but before we were able to clc.11 away 
a space of water at the stern sufficiently large to cr ible 
the rudder to be shipped, the ice closed, and obliged us lo 
dismantle again. At the full height of the ebb cm rent 
the pack again tried its best to open, but with tht nine 
result. 

Fully expecting a change at low water, wuh much 
labour a working space was cleared under the stern, but 
owing to the spare rudder being very badly balanced we 
nearly lost our opportunity At last, with the same 1. omen- 
tary slacking of the ice pressure as occurred at the top of 
high water, with a greater pressure of steam than had 
been exerted even during the official steam trial, the ship 
commenced to move ; when, by advancing and retreating, 
a water space was gradually formed in which the ship 
could gain momentum, and at last we pushed our way 
bodily into ice not quite so close, and succeeded most 
providentially in reaching the shore in Lincoln Bay Had 
we been delayed another five minutes the ship would 
have been caught in the pack during the heavy gale 
which set in from the South-west (he same evening, and 
continued for two days \ and which, in fact, by forcing 
the pack to the north-east, out of the Robeson Channel, 
enabled the ship to pass Cape Union without any trouble. 

During the late struggle, as well as on many previous 
occasions, it was noticeable how futile ihc efforts of the 
crew were to clear away the icc on the bow or quarter 
which impeded the movement of Lite ship, compared to 
the enormous power exerted by the ship when able to 
ram her way between the pieces even at ordinary speed. 
Thus steamers are enabled to penetrate through a broken- 
up pack which the old voyagers, with their sailing vessels, 
necessarily deemed impassable. At the same time there 
is a limit to the risks which are advisable to be run , no 
ship has yet been built which could withstand a real 
nip between two pieces of heavy icc 

On the afternoon of AugusL 31, shortly after the ship 
was secured m her former position 10 the firmice in Lincoln 
Bay, the wind gradually freshened from the south-west, 
blowing slightly off the land, accompanied with a snow¬ 
storm and a threatening appearance of the weather. So 
far as we could djtineuish through the snow, the znain 
pack was driven by the gale to the northward up ilie 
channel, but knowing that it would take some hours to 
produce a navigable passage past Cape Union, I waited 
until Ihc morning of September I, when with steam 
at hand ready if requisite, we passed up the straits, 
running before a strong gale 9^ knots an hour, between 
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the western shore and the pack, which was driving 

g uickly to the northward, at about three miles distance 
■om the land. By noon, having carried Her Majesty’s 
ship into latitude 82° 24' N., a higher latitude than any 
vessel had ever before attained, the enaign was hoisted at 
the peak. On hauling to the westward at the northern 
entrance of Hobeson Channel, we lost the wind under 
the lee of the land, and were obliged to furl sails and 
proceed undei steam ; at the same time the breadth of 
the navigable water channel was much contracted, until 
off Cape Sheridan the icc was observed to be touching 
the shore. 

In Robeson Channel proper, except where the cliffs rise 
precipitously from the sea, and afford no ledge or step on 
which the icc can lodge, the shore line is fronted at a few 
paces distance by a nearly continuous ragged-topped ice 
wall from fifteen to thirty-five feet high. It is broken only 
opposite the larger ravines, where the soil carried down 
by the summer flood has, by accumulating, shallowed the 
water sufficiently to catch up the drifting ice as it passes, 
and form a line of more isolated ice hummocks. Here 
the continuity of the ice wall is occasionally broken. But 
on leaving Robeson Channel, immediately the land trends 
to the westward, the coast line loses its steep character, 
and the heavy ice is stranded at a distance or 100 to 200 
yards from the sho're, forming a fringe of detached masses 
of ice from 20 feet to upwards of 60 feet in height above 
water, aground in from eight to twelve fathoms water, and 
except where the coast is shallow extending close into the 
beach line. The average measurement of the ice in 
thickness as it floated is 80 feet, and it always breaks 
from Lhe salt waLer floe of which it originally formed a 
partin pieces of slightly greater dimensions m horizontal 
measurements. On finding the ice close in at Cape 
Sheridan, having made good 25 miles of northing since 
leaving Lincoln Bay in the morning, my only alternative 
was to secure the ship inside this protecting barrier of ice, 
where she was accordingly placed during the afternoon, 
and a depdt of provisions of 2,000 rations established for 
the use of travelling parties. The weather remained thick 
until the evening, when I obtained a good view from a 
station about 300 feet above the sea level. The coast line 
continued to the north-west for about thirty miles, form¬ 
ing a large bay bounded by the United States* range of 
mountains—Mounts Marie and Julia and Cape Joseph 
Henry, named by the late Capt. Hall, are so conspicuous 
that it was impossible to mistake their identity although 
more than thirty degrees out in bearing on the chart. No 
land was to be seen to the northward although our wishes 
leading to the thought, we still hoped that the heavy 
clouds in that direction might hide it from our view. But 
considering the character and movement of the ice I was 
reluctantly forced to admit that it gave convincing proof 
that none existed within a reasonable distance, and that 
we had arrived on the shore of Lhe Arctic Ocean finding 
it exactly the opposite to an " Open Polar Sea.” The 
pack ice extended close in to Cape Sheridan and the I 
shore lo the westward of it, a pool of water being noticed 
on the east or lee side of each projecting point in the bay 
which the intervening ice effectually prevented our think¬ 
ing of reaching. To the eastward the channel by which 
we had advanced was completely blocked by the return 
of the ice, and the ship, although fairly protected, was 
thoroughly embayed by ihe pack. The last snowfall had 
covered the land completely to a depth of from 6 to 12 
inches and the low sloping hills formed anything but a 
cheering landscape. 

During the night the wind again freshened considerably 
from the south-west, and in a squall earned away the 
hawsers by which we were secured and obliged me to let 
go a bower anchor \ this falling on gravel did not bring 
the ship up until she bad drifted half a cable's length out- 
>akle the barrier of "floe-bergs” from which the pa§k was 
slowly retreating towards the north-east. The gale con- 
tinqed all night and drove the pack two miles off shore, 


but its constant motion to the eastward kept it tight In 
against Point Sheridan and cut us off from all chance of 
advancing. I was much struck at the time by the per¬ 
tinacity with which the pack kept its ground during this 
severe gale, and could not help fearing that there would 
be little chance of its opening out sufficiently to allow us 
to advance much farther this year ; but knowing well the 
occasional inexplicable uncertainty in its movements we 
still hoped for the best. 

On the morning of September 2 the wind suddenly 
shifted from south-west to north-west, bringing the pack 
rapidly in towards the land, and causing the ship to swing 
broadside on to the heavy stranded ice; fortunately, the 
barometer having indicated the probability of a change 
occurring, steam had been kept ready, and after a con¬ 
siderable amount of manoeuvring the anchor was weighed. 
Our protected dock was so small, and the entrance to it 
so narrow and encumbered with ice, that it was with 
exLreme difficulty, much labour, and no trifling expense in 
broken hawsers, that the ship was hauled in stern fore¬ 
most, with the united force of the wind and flood tide 
pressing at right angles to the course. It was a nice 
question whether the ice or the ship would be in first, 
and my anxiety was much relieved when, as the whole 
northern pack reached the outside of our friendly floe- 
bergs, I saw the ship’s bow swing clear inside into safety, 
and the pack, instead of doing us an injury, considerably 
strengthen our protecting outwork by forcing new pieces 
on shore ; at the same time, we could not help foreseeing 
that by so doing our chance of advancing when we wished 
was proportionately lessened The danger we had so 
narrowly escaped from was forcibly represented to us all, 
as the pack, with irresistible force, swept past us to the 
eastward at the rate of a mile an hour, and constantly 
added to the accumulated masses outside. 

The projecting point of a heavy floe would first ground 
in from ten to twelve fathoms of water; then the outer 
mass, continuing its course, unable to stop its progress, 
would tear itself away from its cast-off portion. The 
pressure, however, still continuing, the severed piece was 
forced, and frequently by the parent mass itself, up the 
steeply inclined shore, rising slowly and majestically out 
of the water 10 or 12 (eet above its old line of flotation, 
and remaining usually nearly upright The motion was 
entirely different to that produced when two ordinary 
floes some 4 or 6 feet thick met together; then, the 
broken edges of the two pieces of ice, each striving for 
the mastery, are readily upheaved and continually fail 
over with a noisy crash. Here, the enormous pressure, 
raising pieces, frequently 30,000 tons in weight, in com¬ 
parative silence, displays itself with becoming solemnity 
and grandeur. What occurs when two 8o-foot floes meet 
we cannot say ; but the result, as far as a ship is con¬ 
cerned, floating as the ice does higher out of the water 
than herself, would be much the same as the closing 
together of the two sides of a dry dock on the confined 
vessel. 

For the next three days we experienced light westerly 
winds ; the ice remained close in to the coast, moving 
generally to the south-eastward, but occasionally stopping 
and closing up towards the north-west during the ebb 
tide. During the flood, pools of water, half a mile long 
by a quarter broad, frequently formed on the south-east 
side of the larger floes, but they were always completely 
isolated from each other by several miles of heavy ice. 
Although a few large floes could be distinguished In the 
offing, the pack within five miles of the land usually con¬ 
sisted of floes of less than a mile in diameter, with a very 
large proportion of rubble ice evidently broken off the 
large floes as they forced their way past the points of 
land to the north-west of ub, the whole forming as rough 
a road for sledge travelling as could well be imagined. 

At this period, although all regular navigation was evi¬ 
dently at an end, I was naturally most anxious to move 
the ship from her exposed position before the setting In 
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of winter, but the quickly advancing season warned me 
that no movement should be made without a reasonable 
probability of attaining a sheltered position. Accordingly, 
Commander Albert Hastings Markham and Lieut. Pelham 
Aldrirh started on September 5 to look at a bay seen 
from our hill station about eight miles distant from us to 
the westward. They reported that it was a well-sheltered 
harbour, thickly coated with this season's ice, but that 
the continuous wall formed by the grounded floe-bergs 
across the entrance to it would effectually prevent our 
entering. 

After this report, with the temperature remaining steady 
between + 20° and + io G , and the barrier of grounded 
ice, which, although protecting, effectually imprisoned us, 
having increased in breadth to seaward for 200 yards, 
each heavy piece being compactly cemented m amongst 
its neighbours by the lighter broken up rubhle ice, which 
was carried in by the tidal current, and frozen into posi¬ 
tion by the low temperature, I decided to commence 
landing such provisions and stores as were hampering 
the decks of the ship, and which would not be required 
during the winter, should we fortunately be able to move | 
into safer quarters. 

On September 6, 7, and 8, we experienced a heavy fall 
of snow, which, bearing down the young ice by its accu¬ 
mulated weight, allowed the water to percolate upwards, 
and render the floe very wet and unfavourable for travel¬ 
ling on. But not expecting any decided movement of the 
ice during the neap tides, and having secured the ship 
with a bower anchor and cable to the shore, and landed 
an ample dep6t for the support of any travelling party in 
the event of accident to the ship, which at the time did 
not appear improbable, Lieut. Pelham Aldrich, accom¬ 
panied by Capt. Feilden, R A., and Dr Edward L Moss, 
■tarted on a pioneering journey towards the north, and 
Lieut. Wyatt Raw-son towards the south. The latter 
returned after two days’ absence, having found the cape 
three miles from the ship, forming the entrance to 
Robeson Channel, impassable by land, on account of the 
steepness of the cliffs , and by sea, in consequence of the 
continual movement of the broken pack, which prevented 
him venturing on it, even with a boat Lieut. Aldrich’s 
party returned after an absence of four days He had 
succeeded m establishing a dep6t of provisions, and ex¬ 
ploring the coast line for a distance or twenty miles to the 
north-west. The travelling was found to be unusually 
heavy, owing to the very rough state of the ice, and the 
deep snow, with its sticky wet foundation of sludge; 
indeed, so bad was it that although only laden with half 
weight*, ad three sledges broke down. The young ice m 
the few patches met with was too weak and treacherous 
to admit of heavy sledg< s journeying over it , one sledge 
broke Lhrough, and was only recovered with much diffi¬ 
culty. 

On September 10 a westerly wind blowing off shore, 
force 4, combined with the ebb tide, opened for the first 
tune since our arrival here, a narrow channel between the 
grounded ice and the pack extending for half a mile 
beyond Cape Sheridan, but trending out to seaward On 
the nth, the same wind continuing, the channel widened 
out until it was a mile broad, and extended for six miles 
to the westward, ending two miles distant from the shore. 
As this offered an opportunity of advancing a large dep6t 
of travelling provisions and boats by water, Commander 
Markham started with a strong party, having first to 
launch the boats across the heavier barrier of ice wuhm 
which the ship was sealed up, apparently frozen in for the 
season. 

The sky being fairly clear, this was the first day on 
which we were able to pronounce decidedly concerning 
the northern land reported to exist by ihe Polaris . After 
a constant watch, and carefully noting the movement of 
the darkened patches, I was now wuh much reluctance 
forced to admit that no land existed to the northward for 


a very considerable distance. As seen through the light 
haze the dark reflection of the sky above the detached 
pools of water in the offing, in strong contract by the side 
of the light reflected from the close ice, which in a great 
measure is similar to the bright glare reflected from a 
large sand flat, creates a very decided appearance of land 
when there is a mirage ; indeed, sufficiently so as to 
deceive many of us when so anxiously expecting and 
hoping to see it. We, therefore, cease to wonder at the 
casual look-out men from the Polaris being mistaken, 
but the more experienced on board should not have 
allnwrd themselves to be so readily misled 

During the 13th and 14th the wind from the south¬ 
west gradually freshened, until on the latter day it was 
blowing a very strong gale, force 10 in the squalls, and 
evidently extending over the whole extent of Kennedy 
Channel, for the swell from the open water which it had 
produced on the weather shore extended round Cape 
Rawson, and reaching our position broke up all the light 
ice formed this season, and drove it out to sea, the large 
rounded floe-bergs alone remaining, with clear passages 
etwern them, through which we could have readily 
passed if requisite ; but the mam pack to the westward, 
although the channel leading to seaward had extended 
to between ten and twelve miles distance from us, still 
remained fast to the shore at a distance of about six miles 
from the ship 

The ship was secured by a bower cable, stern to the 
shore, one side resting against a large floe-berg, and 
bumping slightly against it with the swell During the 
evening it was blowing furiously, with a blinding snow¬ 
drift, and whilst I was thinking of the uncomfortable state 
of the travellers in the tents m such a gale, I observed 
Commander Markham arrive abreast the ship Although 
we were wuhin 120 yards of the shore, it was only by 
double manning the oars of the cutter that during an 
opportune lull I was able to establish a hauling line 
between the ship and the shore, and so communicate with 
him ; when it appeared that, having one man disabled 
from exhaustion, he had decided to push on for the ship 
to obtain assistance With the help of the fresh men 
forming Lhe cutter's crew, Capt. Markham and myself 
had the satisfaction of seeing the sledge party all on 
board brfoie midnight, and the frozen man's life saved ; 
but the sledge crew, who had so gallantly faced the 
storm, were all much exhausted, and in fact did not 
recover themselves for several days. 

On the morning of the 15th the wind lulled consider¬ 
ably, and the remainder of Commander Markham’s party, 
under the command of Lieut Tarr, returned, having 
passed anything but a pleasant time in their tents during 
the gale. On ascending our Iook-ouL hill 1 observed that 
the ice to the westward between the land and the channel 
m the pack had drnted to seaward, leaving a dear road 
by which we could advance to a place of shelter. Making 
a signal to the ship, steam was immediately got ready and 
the rudder shipped, but on lowering the screw we found 
it impossible to enter ths shaft Whilst raising it again 
to clear away the ice, a very thick snowstorm came on 
with a blinding mist, which, hiding everything from view, 
prevented our moving. Before midnight the storm uas 
blowing as furiously as ever. 

On the morning of the 16th, the gale still keeping the 
main pack dear of tbe shore, the weather cleared again, 
and another attempt was made to ship the screw, but 
without success, on account of the accumulated ice. 
While endeavouring to clear it the wind gradually shifted 
round to the north-west, and wc had the mortification of 
seeing the pack rapidly neanng the land. By 2 p M, it 
bad reached the shore ice, and effectually dosed us in for 
the winter. It never left the shore to the north-westward 
of our position afterwards, although a large space of clear 
water remained to the eastward between us and Robeson 
Channel, so long as the wind lasted from the eastward. 
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I may here add that on examining the coast-line after- than those usually experienced. Out of the northern 
wards, noth during the autumn and the following spring, party of twenty-one men and three officers, no less than 
I am firmly persuaded that our forced detention during seven men and one officer returned to the ship badly 
the late gale was most providential. There was no bay frostbitten, three of these so severely as to render ampti- 
on the coast open enough to receive the ship, and the ice tation necessary, the patients being confined to their beds 
at the entrance of each was far too thick for us to cut for the greater part of the winter, 
or force our way through before the main pack had The sledges with their cargoes on four occasions broke 
closed in. through the ice, and individual men frequently; but 

Off the open coast where we were forced to pass our these, becoming wet through, were made to change their 
winter, the heavy nature of the ice constituted our safety; clothing, and so escaped any bad consequences. The 
grounding in twelve fathoms, it was impossible that it frost-bites are to be attributed entirely to the wet sludgy 
could hurt the ship. At first I was rather anxious lest state of some of the ice that had to be crossed. It so 
any lighter ice mignt be forced in, and that then the ship happened that heavy snow fell on twelve consecutive 
might be driven by it on shore, but as time advanced days, forming a layer of lightly compressed snow at least 
and nothing but ice of the same thick character made its 2 fret thick, which in the snow-drifts collected into ridges 
appearance, 1 became more reconciled to our position, more than double that depth. The thin ice, not being 
It ultimately proved to be the best sheltered position on sufficiently strong to support this additional weight, 
the coast from which a ready means of retreat was likely became borne down ana allowed the water to ooze 
to be offered. In all other parts, the beach, either by through This being protected fiom the cold temperature 
being too steep, allowed the heavy ice to force its way of the air by its blanket-like covering, remained unfrozen, 
close up on to the shore, or where shallower, left a suf- although the temperature was upwards of 40° below the 
ficiently large space of water in which smaller and more freezing-point; consequently whenever the travellers, in- 
dangerous ice-blocks were able to drift about before they experienced as they were at the time, were forced to drag 
grounded in about the same depth of water as that in their sledges over a road of this nature, their feet became 
which the ship floated wet and aftei wards fiost-bitten a considerable time before 

During the following week preparations were made for they discovered it (when the tent was pitched in the 
the autumn sledging, each man being fully employed fitting evening), by which time the mischief had attained such 
his travelling clothing and preparing the equipment of an advanced stage as to defy all restoration of the circu- 
thc sledges. As soon as the snore ice was sufficiently lation. The tent equipment became so saturated with 
strong, Commander A. H Markham, with Lieutenants A. frozen moisture that on arrival on board it weighed more 
A. C, Farr and W. H. May under his orders, started on than double what it did when dry before starting ; and 
September 25 with three sledges to establish a dep6t of so anxious were all to escape another sleepless night in 
provisions as far in advance to the north-westward as the stiffly frozen blanket bags, that on the last day a 
possible. Lieut. P. Aldrich left four days previously with forced march was made by the northern party through 
two lightly-equipped dog sledges to pioneer the road the heavy snow to the ship, in which the powers of endur- 
round Cape Joseph Henry for the larger paity Here- ancc of all engaged were tried to the utmost. AU the 
turned on board on October 5, after an absence of (hir- travellers returned in wonderful spirits and full of pluck, 
teen days, having been accompanied by Adam Ayles, Nothing could exceed the determined perseverance with 
A B. On September 27, from the summit of a mountain which each obstacle to the advance of the paity was 
2,000 feet high, situated in lat. 82° 48' N , somewhat overcome, or the cheerfulness with which each made light 
further north than the most northern latitude attained by of the numerous unavoidable hardships they had uiuFer- 
our gallant predecessor, Sir Edward Parry, in his cele- gone The sledges proved to be too rigid ; the uprights 
brated boat journey towards the North Pole, he discovered breaking necessitated frequent stoppages for repairs ; but 
land extending to the north-westward for a distance of by taking out the metal pins connecting them to the upper 
sixty miles to Jat. 83° 7', with lofty mountains in the inte- bcaiers, and depending upon the hide lashings, they after- 
rior to the southward. No land was sighted to the wards stood the unusually heavy work admirably, 
northward On no one day while the northern party were travelling 

On October 14, two days after the sun had left us for this season could they have obtained snow of sufficient 
its long winter’s absence, Commander Markham’s party consistency to enable them to build snow houses for 
returned after a journey of nineteen days, having, with shelter by night Lieut. Rawson, finding harder snow in 
very severe labour, succeeded in placing a dep6t of pro- the southern ravines, was able to construct a snow houte 
visions in lat. 82° 44’ N , and *n tracing the coast-line on one occasion The advantageous results of the autumn 
nearly two miles further north, thus reaching the exact travelling, in addition to the advance of provisions for 
latitude attained by Sir Edward Parry. Being anxious future use, were, first, a considerable gain in experience 
to inform Capt. Stephenson of our position, and the good m Arctic sledging, and secondly, by our greater good 
prospects before his travelling parties in the following fortune in finding continuous land over or near which 
spring in exploring the north-west coast of Greenland, I to travel, we succeeded in wresting from Sir Edward 
despatched Lieut Rawson again to attempt to open com- Parry and his companions their gallantly-achieved dis- 
mumcalion between the two vessels, although I had unction of having advanced the British flag to the highest 
grave doubts of his succeeding. He was absent from northern latitude. I have grouped the names of himself 
October 2 to October 12, returning unsuccessful on the and his followers together on the chart in the latitude to 
latter day, having found his road again stopped by unsafe which they attained in 1827. On the return of the tra- 
lce within a distance of nine miles of the ship. The veiling parties, the sun having bidden us farewell, p re pa- 
broken masses of pressed-up ice resting against the cliffs, rations were made for the winter ; the ship was housed 
in many places more than 30 feet high, and the accumu- over, all the provisions and stores which could withstand 
lated deep snow-drifts in the valleys caused very laborious the weather, and for which room could not be found below 
and slow travelling, hatches, were deposited on shore, and the habitable deck 

During these autumn sledging journeys, with the tem- cleared as much as possible. By carefully covering over 
perature ranging between 13° above and 22° below zero, the engine-room hatches with a thick layer of snow, the 
the heavy labour, hardships, and discomforts inseparable cold, throughout the winter, was kept from penetrating 
from Arctic travelling, caused by the wet soft snow, weak downwards into the lower port of the ship. The tempe- 
ice, and water spaces, which obliged the sledges to be rature of the holds and engine-room, wiu&out the use of 
dragged over the hills, combined with constant strong fires, always remaining above + 28*5, the temperature of 
winds and misty weather, were, if anything, much greater the surrounding water, and the fire-pumps which had 
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their suction pipes more than six feet below the water-line, 
remained serviceable to the lut. 

The long Arctic winter, with its unparalleled intensity 
and duration of darkness produced by an absence of sun¬ 
light for 142 days, was passed by each individual on 
board with much cheerfulness and contentment. Owing 
to the sameness in the daily routine, which, when looking 
into futurity, is thought to entail a long duration of 
dreary monotony, the time, m reality, passed with great 
rapidity, and in January, when the first glimmering 
increase in the midday twilight began to lengthen 
sensibly day by day, the want of light was scarcely noticed 
by any one , and not until the sun actually returned on 
March 1 did we in any way realise the intense darkness 
we must have experienced for so long a period. The 
manifold ordinary duties of the ship—to which were added 
the constant repair of the snow embankment, which, in 
consequence of our being frozen in close to a stranded piece 
of ice, was thrown down every springtide—kepi the ship's 
company fully employed, and gave them plenty of exer¬ 
cise during the day. On five evenings in ihe week a 
school, formed on the lower deck under Commander 
Markham and several of the officers, was well attended, 
each Thursday being devoted to lectures, songs in cha¬ 
racter, and readings, with occasional theatrical represen¬ 
tations ; the whole so admirably arranged and conducted 
by Commander Markham as to keep up the pleased 
interest of all for the whole period. The ventilation of 
the ship received the unceasing attention of Dr. Thomas 
Colan and myself, and owing to the large extra space 
amidships, left little or nothing to be desired in that 
respect. The health of the officers and crew, with only 
one exception, was most excellent, and the habitable deck 
as dry as is possible in these regions, in a ship without an 
extraordinary expenditure of coal. 

With the arrival of ihe new year preparations for the 
spring travelling campaign commenced, the dogs being 
exercised daily under the superintendence of Mr George 
Le Clere 1 grnon, Sub-Lieutenant, as soon as there was 
sufficient light. The pack in the offing remained in 
motion unul ihe first week m November, when it gradually 
settled itself into position for the winter, the last pool of 
water being seen on the i6ih of the month off Cape 
Rawson at the entrance to Robeson Channel. No move¬ 
ment, whatever occurred in the ice during the winter, 
except the formation of a tidal crack outside the grounded 
ice, which opened 2 or 3 feet during the spring tides. 
Although we had frequent evidence of strong winds pre¬ 
vailing in Robeson Channel, the weather at our winter 
quarters was remarkably calm ; indeed we may be said 
to have wintered on the border ol a Pacific Sea. The 
prevailing wind was from the westward; we never experi¬ 
enced any easterly winds , it always blew off the land. 
Had it not been for the intervening calms, the persistent 
westerly winds might have been well called a trade wind. 
On only two days were we prevented by the wind and 
accompanying snow-dnft from taking exercise outside the 
ship. This quiet state of the atmosphere was productive 
of the severest cold ever experienced in the Arctic 
regions. 

Early in March, during a long continuance of cold 
weather, the Alert registered a minimum ol 737 below 
zero, the Discovery , at the same time, 70*5 below zero In 
1850 the North 6tar, at Wolsenholme Sound, m lat. 76 s 30' 
N , recorded 69 5 below zero. The Alert's minimum tem¬ 
perature for twenty-four hours was 70 31 below zero, the 
Discoverys minimum temperature for twenty-four hours 
was 67*0 below zero; Dr. Kane’s, at Rensselaer Harbour, in 
lgt. 78° 3/ N. in 1854, 5801 below zero. Previously the 
longest continuance of cold weather recorded, that by Sir 
Edward Belcher at Northumberland Sound, in lat. 76° f 2' 
N.,in 1853, web a mean temperature for ten consecutive 
days of 48*9 below zero. The Dtscwery expeiienced a 
mean temperature for seven consecutive days of 58 17 


ditLo. The Alert experienced a mean temperature for 
thirteen days of 58 9 ditto; and for five days and nine 
hours of 66 29. During February mercury remained 
frozen for fifteen consecutive days ; a south-westerly gale, 
lasting four days, then brought warmer weather , imme¬ 
diately the wind fell cold weather returned, and the 
mercury remained frozen for a further period of fifteen 
days. 

After the heavy snow-fall in the autumn previously 
alluded to, very little fell, and much trouble was experi¬ 
enced in obtaining sufficient for embanking the ship, it 
being necessary to drag some from the shore for that 
purpose. Owing to the small quantity which fell during 
the winter, estimated at from 6 to 8 inches, the summits 
of the coast hills were uncovered by the wind and re¬ 
mained so until May and the early part of June, when we 
again experienced a heavy snow-fall, estimated at a mean 
thickness of I foot. In the valleys and on the shores having 
an eastern aspect, the snow which fell remained light, 
and, unless snow-shoes were used, caused very heavy 
travelling. In the unprotected valleys and on the weather 
coasts the snow was sufficiently compact to afford fair 
travelling, much the same as that experienced in southern 
latitudes, where the more variable winds harden the snow 
everywhere. 

Light flashes of aurora were occasionally seen on 
various bearings, but most commonly passing through 
the zenith. None were of sufficient brilliancy to call for 
notice. The phenomena may be said to have been insig¬ 
nificant in the extreme, and, as far as we could discover, 
were totally unconnected with any magnetic or electric 
disturbance 

During the winter Commander Albert H. Markham 
and Lieut George A Giffard employed themselves with 
much diligence and perseverance at ihe magnetic ob¬ 
servatory, situated on shore, in a series of large and lofty 
snow houses, which were connected together with a 
covered snow gallery. Weekly observations were made 
with Barrow's dip cirde for determining the inclination, 
and by meins of Lloyd’s needles for the total (relative) 
force. Occasionally these observations were repeated on 
the same day The absolute horizontal intensity was 
obtained once every three weeks, and a senes of hourly 
differential observations were obtained with the portable 
declination magnetometer on several consecutive days m 
the months of December, January, and February At 
various places between Disco and the Alert's winter 
quarters, whenever opportunities offered, observations for 
inclination and total force were taken with Mr. Fox’s 
instrument, observations for determining the absolute 
declination were also taken when opportunities occuired, 

Lieut Pelham Aldrich superintended the meteorological 
observations, also observations with Sir C. Wheatstone's 
polanscope, and Lieut Alfred A C. Parr, notwithstanding 
the severe season, obtained a good senes of astronomical 
observations, also observations with the spectroscope and 
Sir William Thomson's portable electrometer. 

I have not hitherto alluded to the services of CapL. 
Feilden, Paymaster, R.A., Naturalist to the Expedition, 
preferring that the report on the numerous scientific sub¬ 
jects to which he has directed his attention should 
emanate from himself; I will merely state here that not 
one moment has been lost by this indefatigable collector 
and obierver, He has, moreover, by his genial disposi¬ 
tion and ready help on all occasions, won the friendship 
or all, and I feel confident that their Lordships will highly 
appreciate his valuable services. I am only doing him 
justice when I state that he has been to this expedi¬ 
tion what Sabine was to that under the command of Sir 
Edward Parry. 

Dr, Edward Mobs, a highly skilled and talented ob¬ 
server, in addition to his medical duties kept himself fully 
employed in many branches of natural science ; his in¬ 
vestigations embraced studies of the floe-bergs and floes, 
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principally chlorine estimations, specific gravity estima¬ 
tions by Buchanan’s method, ana microscopy of dust 
strata ; the chlorine and specific gravity estimations, and 
the microscopy of winter sea water; examination of air 
precipitates; estimation of carbonic acid and watery 
vapour in air; some experiments on the brittleness of 
iron at low temperatures. 

The vicinity of our winter quarters proved to be un¬ 
favoured by game. On our first arrival a few ducks were 
seen and five shot, and during the winter and spring three 
hares were shot in the neighbourhood of the snip. This 
completes our list up to the end of May. In March, a 
wolf suddenly made his appearance, and the same day 
the tracks of three musk-oxen or reindeer were seen within 
two miles of the ship, but they had evidently only paid 
us a flying visit. In July six musk-oxen were shot, the 
only ones seen in our neighbourhood. The travelling 
parties were only slightly more fortunate in obtaining 
game. In June a few ptarmigan, ducks, and geese were 
shot and used by the sick. In July and August they 
obtained a ration of fresh meat daily. In March and the 
beginning of April about two dozen ptarmigan passed the 
ship, flying towards the north-west in pairs, finding no 
vegetation uncovered by snow in our neighbourhood, they 
flew on seeking better feeding grounds; they were nearly all 
shot subsequently by the outlying parties near Cape Joseph 
Henry. In the middle of May snow-buntings and knots 
arrived. A number of the young of the latter were killed 
in July, but no nests or eggs were found. Early in June 
ducks and geese passed in small flocks of about a dozen, 
flying towards the north-west, but owing to a heavy fall of 
snow, lasting three days, which covered the land more 
completely than at any other time during our stay, at 
least half the number returned Lo the southward, not 
pleased with their prospecLs so far north. Two dozen 
small trout were caught during the autumn and summer 
in lakes from which they could not possibly escape to the 
sea. 

The total game list for the neighbourhood of the Alert's 
winter quarters, is as follows — 
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On March 1 the sun returned aftei its long absence. 

The sledging season being now near at hand, I pre¬ 
pared orders for Capt. Stephenson to employ the whole 
force at his disposal m exploration of the neighbouring 
shore and the north coast of Greenland, instead cf sending 
a parly to communicate with Smith's Sound, as I con¬ 
sidered that a sledge party employed on that duty this 
season would be performing unnecessary work, and that 
in the event of their Lordships communicating with 
Littleton Island, and finding that I had not visited it, 
they would understand that (he expedition was well placed 
for exploration far north, and that all was going on satis¬ 
factorily. 

March 4 was the day fixed for the dog-sledge to start to 
open communication with the Discovery , should the 
weather be favourable, but the severe cold which we then 
experienced prevented their starting. The temperature 
remained unusually low until the iatb, when it rose to 
— 3 S°i *nd the weather being fine and settled, Mr. 


George Le Clere Egerton, Sub-Lieutenant, started id 
charge of the dog-sledge, accompanied by Lieut. Wyatt 
Rawson, belonging to the Discovery t whom I wished to 
consult with Capt, Stephenson concerning the exploration 
of the Greenland coast, and Christian Petersen, inter¬ 
preter. As I knew that this journey was sure to entail 
very severe labour, Frederick, the Esquimaux dog-driver, 
not being a strong man, was left on board. Four days 
afterwards, the temperature having risen considerably in 
the interval, with a strong wind from the southward, the 
parly returned in consequence of the severe illness of 
Petersen, He was taken ill on the second march with 
cramp in the stomach ; and afterwards nothing could keep 
him warm. The tent being very cold, the two officers 
burrowed out a snow hut, and succeeded in raising the 
temperature inside to + 7°, but the patient stilt re¬ 
mained in an unsatisfactory condition, and it w,i$ only by 
depriving themselves of all their own warm clothing, and 
at the expense of the heat of their own bodies, that they 
succeeded, after great persistence, in restoring the circu¬ 
lation in his extremities to some extent. The following 
day, Petersen being no better, they wisely determined to 
return with him immediately to the ship. During this 
journey of sixteen miles, both Mr. Egerton and Lieut. 
Rawson behaved most heroically, and, although fre¬ 
quently very seriously frost-bitten themselves, succeeded 
in keeping life in the invalid until they arrived on board. 
He was badly frost-bitten in the feet, both of which had 
subsequently to be amputated. Notwithstanding the pro¬ 
fessional ability and incessant watchful care of Dr. 
Thomas Colon, he never recovered from the severe shock 
his system had received on this occasion, and eventually 
expired from exhaustion three months afterwards. He 
leaves a wife and family living m Copenhagen, who 2 
trust will receive a pension. 

On March 20, with fine weather and a temperature 
of 30° below zero, Mr. Egerton and Lieut Rawson, 
having partially recovered from their most praiseworthy 
exertions when attending Petersen, again started for the 
Discovery , accompanied by two seamen, which they suc¬ 
ceeded in reaching on the sixth oay, after a very hard 
scramble over the rough ice in Robeson Channel, and 
along the steep snow slopes formed at the foot 1 f the 
precipitous coast cliffs No water was met with beyond 
that formed in the tidal crack, close to the shore. The 
temperature throughout the journey ranged from — 
4 z* to — 24 0 . During the Utter part of March the 
sledge crews were fully employed preparing their provi¬ 
sions, and equipping the sledges for the spring journeys. 
Long walks were taken for exercise, and a depdt of pro¬ 
visions was placed a few miles to the southward for (he 
use of the Greenland division. 

On April 3 the seven sledges and crews, numbering 
fifty-three officers and men, started on their journeys with 
as bright prospects before them as any former Arctic 
travelleMr-everyone 111 apparently the best possible 
health, while knowing the severe labour and hard¬ 
ships they would have to undeigo, all cheerful, and 
determined to do their utmost. A finer body of picked 
men than the crews of the three extended sledge pirues 
was never previously collected together 

Commander Albert H. Markham, seconded by Lieut. 
Alfred A. C. Parr, with two boats equipped for an absence 
of seventy days, was to force his way to the northward 
over the ice, starting off from the land near Cape Joseph 
Henry. 

Three sledge crews, under the respective commands of 
Dr, Edward Moss, who in addition to his duties as 
Medical Officer to the division, volunteered to assume 
executive charge, and Mr. George White, Engineer, also 
a volunteer, accompanied them as far as iheir provisions 
would allow. Lieut. Pelham Aldrich, assisled by a sledge 
crew under the command of Lieut. George A. Gitfard, was to 
explore the shores of Grant Land towards the north and 
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wtat| along the coast line he had discovered in the 
previous autumn. 

In regard to the first of these two Journeys, that under¬ 
taken over the ice towards the north, it is my duty to its 
Commander and his followers to state that, knowing the 
extremely rough road over which they would be obliged 
to travel, 1 had little hope that they would reach a high 
latitude, for their daily progress with light or heavy 
sledges must necessarily be very slow. 1 thought it best, 
nevertheless, to make (he experiment, to prove whether or 
not the Pole could be reached by a direct course over the 
Ice without continuous land along which to travel. 
Having such willing and determined leaders as Com¬ 
mander Markham and Lieut Parr, and the pick of (he 
ship’s company, who themselves were all chosen men out 
of numbers at hand, 1 sent them forth with full confidence 
that whatever was possible they would perform. 

In organising this party, nothing was known of the 
movements of the Polar ice. 1 was even in doubt 
whether it was not always in motion in the offing, conse¬ 
quently I decided that boats must be carried of sufficient 
capacity for navigation, and not merely for ferrying pur¬ 
poses. This necessitated very heavyweights being dragged 
It was also necessary that the party should carry a heavy 
load of provisions, for, owing to our clear weather and 
lofty look-out station, we bad previously ascertained that 
no land existed within a distance of fifty miles of Cape 
Joseph Henry 

When a sledge party have to drag a boat even with only 
a few days’ provisions, and over a smooth Hoe, double 
trips are necessary over the same road daily, in the same 
manner as Sir Edward Parry was compelled to journey 
in 1827, consequently, the ulmost limit that could be 
transported in this way with two trips on level ice was 
chosen, and this provided the party for an absence from 
the land for sixty-three days. The plan usually resorted 
to of reducing the weights carried by the advance party by 
providing a chain of supporting sledges is not applicable 
when each assisting sledge requires a boat capable of 
carrying its crew. 

On the day following the departure of our travelling 
parties, Mr. Egerton and Lieut. Rawson returned from 
the Discovery after a rough journey, with a tempe¬ 
rature ranging between 44° and 15 0 below zero, but all in 
good health and spirits, and beyond sore noses and tips 
of fingers from frost biles, were none the worse for their 
cold journey. 

The news from the Discovery was most cheering with 
the exception that, although they had succeeded in obtain¬ 
ing upwards of thirty musk-oxen, one man was in the 
lick list with a bad attack of scurvy. Withf this exception 
the crew of the Discovery had passed a very comfortable 
winter, plenty of cheerful work leading to and inducing 
constant employment of mind and body, coupled with a 
fair share of mirthful relaxation and d, frequent meal of 
fresh meat. I refer you, Sir, to Cap£ j $t»t£son’s full 
report for a detail of his proceedings. ^MifMmw were 
pTepanng for the exploration of Lady FiaufUn Sound 
and the coast of Greenland. 

On April 8 the first supporting sledge returned from 
Commander Markham’s and Lieut. Aldrich's parties. 
As usual on the first starting several of the travellers were 
much distressed by the severe and unaccustomed work, 
and the cold acaiher preventing sleep at night, but were 
gradually improving One man who had been ailing 
slightly during the last month was sent back, and one of 
the crew of the supporting sledge returned wuh a frost¬ 
bite, the only serious case during the season, although the 
travellers, on two days out of the six that this party were 
away, experienced a temperature of — 46°. 

Qffl April 10 Lieut. Wyatt Rawson and Sub-Lieut. 
George Le Clere Egerton, having somewhat recoveved 
after their cold journey to the Discovery , equipped with 
light sledges, started to ascertain the nature of the ice in 


Robeson Channel, and to mark a convenient road across 
it for the heavier exploring sledges cotninp north from the 
Discovery under the command of Lieut. Lewis A. 
Beaumont. 

On April 24 the second division of the supporting 
sledges returned, reporting the main parties to have settled 
steadily down to their work, and with the exception of one 
marine suffering from debility who was sent back, all were 
in good health and capital spirits. The temperature had 
fortunately risen to about — 26 degrees. The very cold 
weather had tried the party much, and there had been 
numerous light cases of frost-bites, which but for the pre¬ 
sence and care of Dr, Moss might have proved serious. 
The appearance of the ice within six miles of the land was 
anything but cheering to the northern party, but they 
looked forward with hope that the fioes would get larger 
and less broken up as they advanced. Each sledge 
carried extra tea in lieu of the usual midday allowance of 
spirits Both men and officers were unanimous in favour 
ot the change, and willingly put up with the misery of 
standing still in the cold with cold feet during the long 
halt needed for the purpose of boiling the water, and all 
agreed that they worked better after the tea lunch than 
during the forenoon 

On the 16th Lieut. Lewis A Beaumont and Dr Richard 
W Coppinger arrived from the Discovery , having been 
ten d&ys performing a travelling distance of seventy-six 
miles wuh light sledges, so broken up and difficult was 
the nature of the ice in Robeson Channel. They brought 
news that the ice was continuous and afforded fair travel¬ 
ling across Hall's Basin, and that the depdt of provisions 
at Polaris Bay was in good condition and fit lor use These 
circumstances enabled me to arrange for Lieut. Beaumont 
to proceed with lightly laden sledges along the Greenland 
coast to the eastward, and after completing his journey to 
fall back on the Polaris depAt before June IS, by which 
time two boats would be earned across the straits from 
the Discovery , ready for his retreat should the ice have 
broken up. 

On the 18th Lieut. Rawson and Mr. Egerton returned, 
having succeeded in crossing the channel without finding 
more than the usual difficulties amongst the heavy hum¬ 
mocks, which they had now become so accustomed to. 
They had landed on the Greenland coast north of the 
position marked as Repulse Harbour, which proves to be 
only a slight indentation in the coasi line, having a fresh¬ 
water lake inshore of it, which from an inland view might 
readily be mistaken for a harbour 

On April 20 Lieut. Beaumont, accompanied by Lieut, 
Rawson and Dr. Coppinger, started for his Greenland 
exploration, the few days'rest having materially benefited 
his men, who may be said to have started from the Dis¬ 
covery unexperienced m Arctic sledging, that ship having 
had no autumn travelling in consequence of the ice re¬ 
maining in motion until a very late period of the season. 

On April 23 Capt. Stephenson and Mr. Thomas Mitchell, 
assistant-paymaster m charge, arrived from the Discovery , 
and I had the advantage of consulting with the former 
unreservedly concerning the prospects of our numerous 
travellers then scattered over the neighbouring shores, 
the two ships remaining tenanted only by officers and a 
few invalids. Arrangements were made for ihe explo¬ 
ration of Peterm aim's Fiord, and should the season prove 
favourable, for the examination of the ice-cap south of 
Bessels Bay. On Apnl 30 Capt. Stephenson returned to 
the Discovery. 

Until the latter end of May sledge parlies were con¬ 
tinually arriving or departing, carrying forward depAts of 

f rovisions for the use of the distant parties on their return, 
n carrying out these duties I was much indebted to Dr. 
Edward L. Moss, who again volunteered to command a 
sleage, and I the more readily availed myself of his ser¬ 
vice! knowing that it would afford him a wider field Air 
continuing his scientific studies. Mr. James Wool ton. 
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engineer, also assisted me materially as commander of a 
sledge party. 

On May 3 Lieut. Gifford returned with news from Lieut. 
Pelham Aldrich up to April 25, his twenty-second day out 
from the thip. He reported that all his crew were well 
and cheerful, but that the soft snow was causing very 
heavy and slow travelling. 

Up to this lime all had gone well with Lhc expedition. 
The two ships had advanced as far north as was possible; 
they were admirably placed for exploration and other 
urposes ; and the sledge crews, formed of men in full 
ealth and strength, had obtained a fair start on their 
journeys under as favourable circumstances as possible. 
On May 3 Dr* Thomas Colan reported that five men had 
scorbutic symptoms , however, as each case had some 
predisposing cause, 1 was not alarmed until on the 8th 
the three ice quartermasters and two able seamen return¬ 
ing from slidge service were attacked, and by June 8 
fourteen of the crew of the Alert and three men belonging 
to the Discovery who happened to be on board, forming 
the majority of the number of men then present, had been 
or were under the doctor’s care for the same wasting dis¬ 
order. Capt, Stephenson also reported that four more of 
his crew had been attacked. 

Although many of the sledge crews formerly employed 
on Arctic research had been attacked by this disease some 
had totally escaped ; therefore, considering the ample 
equipment and carefully prepared provisions with which 
the Alert and Discovery wtfre provided, its ouLbreak was 
most inexplicable and unlooked-for. It was, however, 
most encouraging to learn from the report of former expe¬ 
ditions how transient the attacks had usually proved, and 
how readily the patients recovered with rest, the advance 
of summer, and a change to a more generous diet. 

On May 9, by the return of Lieut. May and Mr. Egerlon 
from Greenland, whither they had carried supplies and 
succeeded in discovering a practicable overland route im¬ 
mediately east of Cape Brevort fit for the use of the 
returning sledges should the ice break up, l received 
news of Lieut. Beaumont’s party up to May 4, when he 
was within two miles of Cape Stanton. From their place 
of crossing the Straits they found that the coast line for 
rearly the entire distance to Cape Stanton was formed 
either by precipitous cliffs or very steep snow slopes, the 
bases of which receive the direct and unchecked pressure 
of the northern pack as it drifts from the north-westward 
and strikes against that part of the coast nearly at right 
angles. The floe-bergs, at their maximum sizes, were 
pressed high up one over the other against the steep shore; 
the chaos outside was something indescribable, and the 
travelling lhc worst that can possibly be imagined, seven 
days being occupied in moving forward only twenty miles. 
Being quite uncertain when such a road might become 
impassable by the ice breaking up in May as it did in 
1872, a depot of provisions, sufficient for a return journey 
by land, was wisely left, but Lieut. Beaumont’s journey was 
thus shortened considerably. 

As nearly every south-westerly wind we experienced 
at Floeberg Beach changed its direction to north-west 
before it blew itself out, the coast of Greenland north of 
Cape Brevort must necessarily be a very wild one as 
regards ice-pressure, and a most uncertain coast for navi¬ 
gation. A vessel once caught in the pack-ice off that 
shore, if not crushed at once, runs a great risk of being 
carried by it to the eastward round the northern coast, as 
pointed out by Admiral Sir George Back, Kt, F.R.S. 

During the first week in May the temperature rising to 
sero enabled me to remove the snow from over the sky¬ 
lights and bull’s-eyes and let in light between decks, but 
owing to there being no skylight over the lower deck it 
still remained very dark. I would here remark, Sir, how 
very important it is that Arctic ships should, if possible, 
be fitted with a large skylight above the ship's company’s 
living deck. 


On May 24 Lieut. Gilford returned on board, after 
depositing Lieut. Pelham Aldrich’s last depfit of pro¬ 
visions, he and his crew having performed their im¬ 
portant work well and expeditiously; but I am sorry to 
add that he brought Dr. Golan two more invalids. The 
attack occurring on his outward journey, as it was of 
vital importance that he pushed on, Lieut. Gilford was 
necessarily obliged to leave them in a snow hut for 
five days, one man taking care of the other as best he 
could until the party returned. Lieut. Gifford acted with 
great judgmeut/decision, and consideration on this oc¬ 
casion, and the two invalids recovered before the skip 
broke out of winter quarters. 

On June 1 Mr Crawford Conybcare arrived with 
newi from the Discovery up to May 22 LicuL Archer 
had completed his examination of the opening m the land 
west of Lady Franklin Sound, proving it to be a deep 
fiord terminating in mountainous land, with glacier- 
covered valleys in the interior. 

Lieut. Reginald B. Fulford, with Lhe men returned 
from Lieut. Archer’s party, then transported two boats 
across Hall’s Basin to assist Lieut. Beaumont in his 
return later in the season. Capt. Stephenson, accom¬ 
panied by Mr. Henry C Hart, naturalist, overtook 
this party on the 12th at Polaris Bay. On Lhe following 
day, the American flag being hoisted, a brass tablet pre¬ 
pared in England was erected at the foot of Capt. Hall's 
grave with due solemnity. It bore the following inscrip¬ 
tion .— 

" Sacred 

to the Memory of 
Captain C F Hall, 
of the U.S. Ship Dolans, 
who sacrificed hu Life 
in Lhe advancement of Science, 
on the 8ih November, 1871. 

"This Tablet has been erected by lhe BriLiBh Polar 
Expedition of 1875, who, following in his footsteps, 
have profited by lm experience " 

l)r Coppinger, when returning from assisting Lieuten¬ 
ant Beaumont, had visited Capt Hall’s Cairn at Cape 
Brevort. and the boat depdt in Newman's Bay, and con¬ 
veyed the few articles of any value to the Discovery . The 
boat itself, with the exception of one hole easily repair¬ 
able, was in a serviceable condition. Capt SLephenson 
returned to the Discovery on May 18, leaving Lieut 
Fulford and Dr. Coppinger on the Greenland shore to 
explore Petermann Fiord Mr Crawford Conybeare having 
reported that the travelling along shore in Robeson 
Channel was fast becoming impracticable in consequence, 
of the ice being in motion near the shore, his party were 
kept on board the Alert 

On the evening of June 8, Lieut A. A C. Parr arrived 
on board, most unexpectedly, with the distressing intelli¬ 
gence that nearly the whole of the crew belonging 
to the northern division of sledges were attacked with 
scurvy, and in want of immediate assistance. Commander 
Markham, and the few men who were able to keep on 
their feet, had succeeded in conveying the invalids to the 
neighbourhood of Cape Joseph Henry, thirty miles 
distant from the ship, but each day was rapidly adding to 
the intensity of the disease, and, while lessening the 
powers of those still able to work, adding to the number 
of the sick, and consequently, alarmingly increasing 
the weight which had to be dragged on the sledges. 
Under these circumstances, Lieut. Parr, with his usual 
brave determination, and knowing exactly his own 
powers, nobly volunteered to bring me the news, and 50 
obtain relief for his companions. Starling wiih only an 
alpenstock, and a small allowance of provisions, he 
completed his long solitary walk, over a very rough icy 
road, deeply covered with newly fallen snow, within 
twenty-four hours. 

Arrangements were immediately nude to proceed to 
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Commander Markham’s assistance ; and with the help of 
the officers, who at once all volunteered to drag the 
Hedges, I was able by midnight to proceed with two 
strong parties, Messrs. Egerton, Conybeare, Wootton, and 
White, the officers who could be best spared from the 
ship, taking their places at the drag ropes, Lieut. W. H. 
May and Dr. E. Moss pushing on ahead with the dog- 
sledge laden with appropriate medical stores. 

By making a forced march the two latter, with James 
Self, A.B , reached Commander Markham’s camp within 
fifty hours of the departure of Lieut. Parr, although 
they were, 1 deeply regret to state, unfortunately too late 
to save the life of George Porter, Gunner R M.A., who 
only a few hours previously had expired and been buried 
in the floe. Their arrival had a most exhilarating effect 
on the stricken party, who were gallantly continuing their 
journey as best they could. Early on the following day 
the relief party joined them, when the hope and trust 
which had never deserted these determined men was 
uickened to Lhe utmost, even the invalids losing the 
epression of spirits always induced by the insidious 
disease that had attacked them, and which m their case 
was much intensified by the recent loss of their comrade. 
Early on the morning of the 14th, owing to the skill and 
incessant attention of Dr. E Moss and the assistance 
of the dog sledge conducted by Lieut May and James 
Self, A.B , who, with a most praiseworthy disregard of 
their own rest, were constantly on the move, Commander 
Markham and I had the satisfaction of reaching the ship 
without further loss of life; and after a general expres¬ 
sion of thanksgiving to God for his watchful care over 
the lives of the survivors, of placing them under the 
skilful charge of Dr. T. Colan, Fleet-burgeon. 

Of the original seventeen members composing the 
party, only five - the two officers and three of the men, 
John Radmore, chief carpenter's mate, Thomas Joliffe, 
hrst-clafib petty officer, and William Maskcll, A B —were 
able to dug the sledj.es alongside Thrte others, Edward 
Laurence, captain forecastle, George Winston, A B., 
and Daniel Harley, captain foretop, manfully kept on 
their feet to the last, submitting to extreme pain and 
fatigue raiher than, by riding on the sledge, increase the 
weight their enfeebled companions had to drag, and 
wi-re just able to walk on board the ship without assist¬ 
ance The remaining eight, afier a long struggle, had 
been forced to succumb to the disease, and were earned 
on Lhe sledges. Out of the whole number, the two officers 
alone escaped lhe attack of scurvy. A 1 ter a frw days’ 
rest and attention, John Radmore, chief carpenter's mate, 
returned to his duty, and three of the others were able 10 
attend on their sick comrades but Thomas Jolifle, who 
had most manfully resisted the disease while actively 
employed, when his legs became cramped from resting on 
his return on board, was one of the must lingering cases. 
These men gradually recovered, and were all out ol the 
sick list before the ship was free of the ice during the 
passage home 

In journeying to the northward, the route, after leaving 
Lhe coast, seldom lay over smooth ice , the somewhat 
level floes or fields, although standing at a mean height of 
6 feet above the neighbouring ice, were small, usually leBS 
than a mile across. Their surfaces were thickly studded 
over with rounded blue-topped ice humps, of a mean 
height above the general level of from 10 to 20 feet, lying 
sometimes in ranges, but more frequently separated at a 
distance of from 100 to 200 yards apart, the depressions 
between being filled with snow deeply scored into ridges 
by the wind, the whole composition being well comparable 
to a suddenly Jrozen oceanic sea. Separating these floes, 
as it were, by a broadened-out hedge, lay a vast collection 
of dibns of the previous summers, broken up pack-ice, 
which had been re-frozen during the wimer into one 
chaotic rugged mass of angular blocks of various heights 
up to 40 and 50 feet, and every possible shape, leaving 


little, if any, choice of a road over, through, or round 
about them. Amonp these was a continuous series of 
steep-sided snow drifts sloping down from the highest 
altitude of the pressed-up ice until lost in the generallevel 
at a distance of about 100 yards. The prevailing wind 
during Lhe previous winter having been from the west¬ 
ward, and the sledges’ course being due north, these 
“ sastrugi,’ 1 instead of rendering the road smoother, as 
thry frequently do in travelling along a coast line, when 
advantage can be taken of their long smooth tops, had to 
be encountered nearly at right angles. The whole formed 
the roughest line of way imaginable, without the slightest 
prospect of ever improving The journey was conse¬ 
quently an incessant battle to overcome ever recurring 
obstacles, each hard-won success stimulating them for the 
next struggle. A passage had always to be cut through 
the saueezed-up ice with pickaxes, an extra one being 
carried for the purpose, and an incline picked out of the 
erpendicular side of the high floes or roadway built up, 
efore the sledges, generally one at a Lime, could be 
brought on. Instead of advancing with a steady walk, 
the usual means of progression, more than half of each 
day, was expended by the whole party facing the sledge 
and pulling it forward a few feet at a lime. Under these 
circumstances, the distance attained, short as it may be 
considered by some, was truly marvellous. 

The excellent conduct of the crews and the spirit dis¬ 
played by them, combined with the work performed, 
indicated in a sinking manner the sense of confidence in 
the leaders which they enjoyed, and points unmistakably 
to the watchful care taken of themselves and to the 
general good guidance of the party 

No two officers could have conducted this arduous 
journey with greater ability or courage than Commander 
Albert II. Markham and his very able second in com¬ 
mand, Lieut. A. C Chase Pair, and I trust that their 
Lordships will notice their services by some mark of 
approval The services ol Thomas Rawlings and Edward 
Laurence, 1st class petty officers, filling the highly im¬ 
portant positions of captains of the sledges, was beyond 
all praise In addition to their general cheerfulness and 
good humour, to their care and skill must be attributed 
the safe return of the sledges, on which the lives of the 
party depended, uninjured, and in as serviceable a state 
as when they left lhe ship, notwithstanding the heavy 
nature of the road, which on all former occasions not only 
repulsed lhe travellers altogether, but drove them back 
with broken-up equipment. To such men as these, and 
the sledge crews generally, it is difficult to find any reward 
which can in the least compensate them for the manner 
in which ihey have manfully met the extreme privations 
and continuous labour necessarily undergone. During 
this memorable journey 10 penetrate towards the north 
over the heavy Polar oceanic ice, without the assistance 
of continuous land along which to travel, in which has 
been displayed in its highest state the pluck and courageous 
determination of the British seaman to steadily persevere, 
day after day, against apparently insurmountable diffi¬ 
culties, their spirits rising as the oppositions increased, 
Commander Markham and Lieut. Parr and their brave 
associates succeeded id advancing Lhe National Flag to 
lat. 83° 20' 26" N., leaving a distance of 400 miles stifl to 
be travelled over before the North Pole is reached, 

In a order to attain this position, although a direct dis¬ 
tance of only seventy-three miles from the ship was 
accomplished, the total distance travelled was 276 miles 
on the outward, and 245 miles on the homeward journey. 
Their severe labour and exertions which certainly can 
never be surpassed, coupled with the experience gained 
by Sir Edward Parry in the summer of 1827, proves that 
a lengthened journey over the Polar pack ice with a sledge 
party provided wilh a navigable boat is, in con-equcnce 
ol the rouph natue of the road over which the party h&i 
to travel, impracticable at any season of the year; an4 
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farther^ as the sledges were necessarily advanced each 
stage singly, we are enabled to estimate the exact rate pf 
progression which may be expected should anyone con¬ 
sider it desirable to push forward with light sledges with- 
cut any additional means of returning later in the season 
in the event of the ice breaking up in his rear* The 
maximum rate of advance in this way was at the rate of 
2$ miles a day, the mean being at the rate of ij miles a 
day. 

It may be necessary here to state that the much to be 
deplored outbreak of scurvy, which certainly shortened 
the journey to the extent of some ten or twenty miles, in 
no way affects the conclusions to be derived from it. 
When the first two men who were attacked complained 
of sore legs, the disorder so commonly experienced by 
travellers in all countries, and particularly (hose employed 
to drag Arctic sledges, (he loss of their services at the 
drag ropes was fully balanced by one of the two boats 
being left behind, thus, the daily distance accomplished 
during the first twenty-five days of the outward journey 
was not materially altered, and it was only during the 
latter fourteen davs, that owing to the gradual break¬ 
down of three more of the crew, the rate of advance was 
necessarily much retarded. The previous rate, however, 
had been so slow that the party gallantly continued iheir 
advance to the utmost limit of their provisions, confident 
that with the help of the manual labour of the officers, 
who from the first took their places at the drag ropes and 
pickaxes and worked as hard as the men, they could 
readily return to the land along the road on which they 
had expended so much labour in somewhat levelling 
during their outward journey 

The scurvy by this time having with very few excep¬ 
tions, attacked the whole ship's company, I was somewhat 
anxious concerning the health of Lieut. Aldrich's men 
reluming from their western journey ; particularly when 
I observed that the cairn erected over his dep6t of pro¬ 
visions, thirty miles to the north-west, remained untouched 
on the day appointed for his arrival there , accordingly I 
sent Lieut. May with the dog sledge, and three strong 
men to meet him On June 20 the two parties joined 
company at the depot and signalled their arrival to the 
ship Lieut Aldrich had crossed the land only just in time, 
for on the following day a gale of wind from the south¬ 
ward commenced bringing warmer weather, and the thaw 
set in with such rapidity that the snow valleys on the land 
were rendered impassable for sledges for the remainder of 
the season. Lieut. May met the party on the very last 
day, when most of them were able to travel, having suc¬ 
ceeded in reaching, after a very severe journey most 
courageously borne, the same position to which Com¬ 
mander Markham's party had returned wiLhout assist¬ 
ance ; but there the same blight that attacked the 
northern party, and against which the western division 
had long been struggling, gained on them so quickly that, 
with the exception of Lieut. Aldrich and Adam Ayles 
(P. O., 2nd class), the whole crew were placed hors de 
combat r James Doidge (1st class P.O ) and David Mitchell 
(A.B.) still gallantly struggling along by the side of the 
sledge, the other four invalids, having held out until the last 
moment, were obliged to be carried, Under these circum¬ 
stances the arrival of Lieut May with relief was most 
providential. With their assistance Lieut Aldrich suc¬ 
ceeded in reaching the Alert on the morning of the 26th, 
when, after again publicly returning thanks to Almighty 
God for his watchful care over the lives of the party, they 
u««4« r Dr. Colon's charge, the officer being 
the only one not attacked by scurvy. 

Notwithstanding a bad start, owing to the necessity of 
crossing the land with heavily laden sledges, Lieut. | 
/Udrich with great energy succeeded in exploring the 1 
coastline to the westward for a distance of 2to miles 
from the position of the Alert. Trending first to the 
nonh-tfestward for ninety miles to Cape Columbia, the 


extreme northern cape in lat. 83° 7' N., and long. 70* 30' 
W., the coast extends to the west for sixty miles to long. 
79° o' W. and then gradually trends round to the south¬ 
ward to lat 82° 16' N. and long 85° 33' W, the extreme 
position attained. No land or appearance of land was 
seen at any time to the northward or westward, and owing 
to the continued heavy nature of the ice, I conclude that 
no land can possibly exist within an attainable distance 
from this coast Although most of the party suffered 
more or less during the outward journey, the attack was 
supposed to be merely transient, and it was not until they 
were returning home when the scorbutic symptoms of 
sore gums first made their appearance, that the real 
nature of the disease was in the least suspected To 
these men equal praise is due as to their comrades em¬ 
ployed in the northern division for the endurance and 
intrepidity with which each individual performed his 
respective duty. Crippled nearly as badly, they if possible 
suffered more severely , for being so distant from relief 
none could be carried without imperilling all, and each 
was obliged to remain toiling at the drag ropes making 
forced marches 

It is to Lieut. Aldrich’s judicious care and energy during 
the long and anxious homeward march, seconded by the 
spirited example of Joseph Good, acting chief boatswain's 
mate, captain of the sledge, himself one of the most en¬ 
feebled of the party, that they owe their lives. Lieut. 
Aldrich's services on this, as on all other occasions during 
the three years he has been under my command, calls for 
my unqualified admiration ; he is a talcnttd and zealous 
officer, and in every way deserving of their Lordships 1 
consideration. 

Again, Sir, I have to bring to your notice the valuable 
services of Lieut. May and James Self, A B., the thaw 
having set in, it was principally due to their incessant 
labour that the party arrived on board before the rapidly 
advancing disease had further developed itself. 

With regard to the outbreak of scurvy, which attacked 
the crew of the Discovery as well as ourselves, when the 
sledge crews started early in Apnl, a finer body of men 
in apparently perfect health it would have been diffit ult 
to pick anywhere, and I trusted that, owing to the excel¬ 
lent condition of our provisions, we were secure from any 
attack, but I must now conclude that disease was even 
then lurking among us, and that the heavy labour of 
sledge travelling intensified and brought it out, as has 
been the case in nearly all former journeys when the tra¬ 
vellers have been unable to procure large supplies of 
game, and were unprovided with lime juice. It attacked 
first the weakly men, afterwards the strong men who 
were predisposed for it, and most severely of all those 
who were employed on the longest and most trying 
j'ourneys. Had there been no sledging work I believe 
that the disease would not have betrayed its presence 
amongst us, and had the officers been called upon from 
the first to perform as severe daily labour as their men I 
think that they would have been equally attacked. 

On July 9, fifteen days after the return of the last sledge 
party, thirty-six of the crew of the ship had been, and 
twenty-four were, under treatment for scurvy. 'J'his large 
number of patients, most of them requiring cotfiftant and 
special attention, necessarily taxed to the utmost the ser¬ 
vices of Dr Thomas Colan, Fleet Surgeon, and his able 
second, Dr. Ed. Moss, Surgeon Nothing could exceed 
their indefatigable patience and care. The deprivation 
of necessary rest and exercise cheerfully submitted to by 
Dr. Colan, upon whom the chief responsibility fell, con¬ 
siderably impaired his own health, following as it did so 
closely on his long anxious watch by the bedside of Neil 

i Petersen. 

[ In order to preserve the continuity of the narrative, I 
will here report the result of Lieut Beaumont's explora¬ 
tion on the Greenland coast, but which I only learnt some 
time afterwards. 
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On August 6, while the Alert was imprisoned by the 
Ice twenty miles north of Discovery Harbour, during her 
passage down Robeson Channel, Lieut. Rawson and two 
men arrived with letters from Capt. Stephenson contain¬ 
ing the distressing intelligence that scurvy had attacked 
the Greenland Division of sledges with as much severity 
as it had visited the travellers from the Alert , and that 
Lieut. Beaumont was Lhen at Foiaris Bay recruiting his 
men. I must refer you. Sir, to Capt Stephenson's Letters 
and to Lieut. Lewis A. Beaumont's report for a full detail 
of the proceeding of this parly, but I may here mention 
the chief point? 1 have already reported their move¬ 
ments up to May 5, when Dr Coppinger' left them ; 
Lieut Beaumont with two sledge crews journeying to the 
north-eastward along the north coast of Greenland, all 
apparently in good health. A very few days after, James 
J. Hand, AB , who had passed the winter on board of 
the Alert, showed symptoms of scurvy As soon as the 
nature of the disease was decided, Lieut. Beaumont de¬ 
termined to send Lieut Rawson with three men and the 
invalid back to Polaris Ray, and to continue the explora¬ 
tion with reduced numbers Lieut Wyatt Rawson parted 
company on his return on May 11 ; but owing to two 
more of his crew breaking down, leaving only himself 
and one man strong enough to drag the sledge on which 
lay tlic principal sufferer, and to look after the other two, 
he only succeeded in reaching Lhe dep6l on June 3, 
James J Hand unhappily dying from the extreme fatigue 
a few hours after the arrival of the party at Polaris Bay 
Out of the other men forming the sledge crew, who had 
all passed the winter on board lhe Alert, only one of 
them—Elijah Rayner, Gunner, KM A—escaped the in¬ 
sidious disease , George Bryant, 1st class petty officer 
and captain of the sledge, and Michael Regan, A.U, 
were both attacked, the former, although in a very bad 
state, manfully refused to the last to be carried on the 
sledge, knowing that his extra weight would endanger the 
lives of all. 

I cannot praise Lieut Raws on's conduct on this occa¬ 
sion too highly , it is entirely due to his genial but firm 
command of his party, inspiriting as he did his crippled 
band, who relied with the utmost confidence on him, that 
they succeeded in reaching the depdt. His return being 
totally unexpected, no relief was thought of, nor, indeed, 
were there any men to send On June 7 Lieut Fulford 
and Dr Coppinger, with Hans and the dog-sledgc, re¬ 
turned to Polaris Bay depot from the exploration of 
Petermann Fiord ; and, with the help of some fresh seal 
meat and the professional skill and care of Dr, Cop¬ 
pinger, the malady was checked and the sick men gradu¬ 
ally regained strength 

Lieut. Beaumont, continuing his journey on May 21, 
succeeded iff reaching lat 82° 18' N T , long. 50° 40'W M 
discovered land, apparently an island, but, owing to the 
nature of -the ice, probably a continuation of the Green¬ 
land coast, extending to lat, 82° 54' N , long. 48° 33' W. 
By this time two more of the crew showed symptoms of 
scurvy, and soon arter the return journey was commenced 
the whole party were stacked, until at last Lieut. Beau¬ 
mont, Alexander Gray, sergeant-quartermaster captain of 
the sledQp, and Frank Jones, stoker, were alone able to 
drag, the other four men having to be carried forward on 
the sledge in detachments, which necessitated always 
double and most frequently treble journeys over the 
rough and disheartening icy road , nevertheless, the gal¬ 
lant Band struggled manfully onwards, thankful if they 
made one mile a day, but never losing heart; but Lieut. 
Beaumont's anxiety being intense lest relief should arnve 
toO (ate to save the lives of the worst cases. Not ai riving 
at Pplarb Bay on the day expected, Lieut. Wyatt Raw- 
son ind Dr. Richard W. Coppinger, with Hans and the 
dog-iledge, started on June 22 to look lor them, the two 
parties providentially meeting in Newman's Bay, twenty 
miles from the depdt. The following day Frank Jones 
being unable to drag any longer, walked ; leaving Lhe 


three officers and Alexander Gray to drag the four in¬ 
valids, the dogs carrying on the provisions and equipage. 
On the 27th Alexander Gray was obliged to give in, and 
the officers had to drag the sledge by themselves, Gray 
and Jones hobbling along as best they could. On the 
28th, being within a day’s march of the depdt with lhe 
dogs, the two worst cases were sent on in charge of Dr. 
Coppinger, and arrived at the end of the march, but 1 
regret to state that Charles W, Paul, AD, who joined 
the expedition from the Valorous at Disco, at the last 
moment, died shortly after their arrival. The remainder 
of the party, helped by Hans and the dogs, arrived at the 
depdt on July I, and it being impossible to cross the strait 
and return to the Discovery before the invalds were re¬ 
cruited, at once settled themselves down for a month’s 
stay, those able to get about shooting game for the suf¬ 
ferers with such success that they obtained a daily ration 
of fresh meat. It was entirely due, under Providence, to 
the timely assistance dispatched by Lieut Rawhon, who, 
as senior officer at Polaris Bay, when there not time 
to cross Hall's Basin and inform Capt. S'ephenson of his 
apprehensions, acted promptly on his own authority and 
went to Lhe relief of Lieut. Beaumont's pirty, that more 
casualties did not occur 

After such details it is scarcely necessary for me to 
allude to Lhe services of Lieut Beaumont. The command 
of the Greenland sledges, entailing as it did the crossing 
and rccrossing of Robeson Channel—which in 1872 re¬ 
mained in motion all the season—required even greater 
care and judgment than is always necessary in the leader 
of an Arctic sledge party My confidence in Lieut Beau¬ 
mont, as expressed in my original orders to him, was 
fully borne out by his careful conduct of the party 
throughout this trying and most harassing maich. He 
is a most judicious, determined, and intelligent leader, 
and as such I bring his services to the notic: of their 
Lordships 

Capt. Stephenson by personal inspection having satis¬ 
fied himself that lhe resources of the Polaris depot wci - 
sufficient and appropriate for the subsistence of the men 
detached Lo the Greenland shore, although naturally 
anxious at then non-arrival onboard the Dtstove/y^ was 
not alarmed for then safety. On July la Lieut Fulford, 
with two men and ihe dug-s'edge, were dispatched across 
Hall’s Basin to Discovery Day, and arrived there on the 
third day, having found the ice in motion o a the west side 
of the channel, and experiencing much difficulty in effect¬ 
ing a landing. On the receipt of the news Cant. Stephen¬ 
son instantly started wuh a relief party, carrying medical 
comfoits, and arrived at Polaris Bay on the 19th. On 
the following day the ice was in motion on both sides of 
the channel On the 29th Capt. Stephenson, with Lieut. 
Rawson, Ilans, and four able men, with Lwo invalids who 
could walk, started wuh the dingy for Discovery Bay, 
and after a very wet journey they landed on the west 
shore on August 2 , Lieut. Beaumont and Dr. Coppinger, 
with hve strong men, being left for a few days longer in 
order to give the other two invalids further time to recruit, 
The whole party ultimately re-ciossed the Strait, and 
arrived at Discovery Bay on August 14, having been 
absent from their Bhip 120 days, several of the parLy who 
had wintered on board of the Alert having been absent 
since August 26 Lhe previous year. 

Great praise is due to Dr. Richard W. Coppinger for 
his skilful treatment of tbe disease ; living as he and the 
party did for from six to eight weeks in tents on an Arctic 
shoie without extra resources or medicine", except at the 
last, it 15 much to his credit that on their arrival on 
board the Discovery all the patients were able to perform 
their ship duties. All speak in the highest terms of Hans 
the Esquimaux, who was untiring in his exertions with 
the dog-sledge, and in procuring game—it was owing to 
his patient skill in shooting seal that Dr. Coppinger was 
able to regulate the diet somewhat to his satisfaction, 
Lieut Reginald B. Fulford, and Dr. Richaid W. Cop- 
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pinger cleared up all doubt about the nature of Peter- 
maon Fiord, having reached at a distance of nineteen 
miles from the entrance, the precipitous cliff of a glacier 
which stretched across the Fiord 

On considering the result of the spring sledging opera¬ 
tions, I concluded that, owing to the absence of land 
trending to the northward and the Polar pack not being 
navigable, no ship could be carried north on either side 
of Smith’s Sound beyond the position we had already 
attained ; and also that from any maintainable position 
in Smith's Sound it was impossible to advance nearer the 
ole by sledges. The only object, therefore, to be gained 
y the Expedition remaining m the vicinity for another 
season, would be to extend the exploration of the shores 
of Grant Land to the south-westward, and Greenland to 
the noith-east or eastward, but as with the whole resources 
of the expedition 1 could not hope to advance more than 
about fifty miles beyond the positions already attained on 
those coasts, and moreover, although the crew were 
rapidly recovering from the disease which had attacked 
them, they would certainly be unfit for employment on 
extended sledge parties next year, 1 decided that the 
Expedition should return to England as soon as the ice 
broke up and released the ship. It was with the very 
greatest regret 1 felt it my duty to give up the very inter¬ 
esting further examination of the northern coast of Green¬ 
land, j 

Although poola^of water formed along the tidal crack 
in the ice early ft June, the thaw did not regularly set in 
before the last week of the month. On July 1 water in 
ihe ravines commenced to run, after that date the thaw 
was very rapid both on shore and on ilie ice, but no 
decided motion took place before ihe^oth On the 23rd, 
with a strong south-west wind, the pack was driven a mile 
away from the shore, but, as in the autumn, no navigable 
channel made to seaward or along the land to the west¬ 
ward of Cape Sheridan, On the 2Gth a lecord was left in 
a cairn erected on shore detailing the work performed by 
ihe expedition, an&bf my intention to proceed to the 
southward. On the 31st, after considerable labour to 
clear away a passage through the barrier of floe-bergs 
which had so well protected us during the winter, we suc¬ 
ceeded during a strong south west wind, which drove the 

S ack out to sea, in rounding Cape Rawson and entering 
lobeson Channel on our return voyage. After a ten 
miles run along shore, through a fairly open channel 
between the pack and the cliffy ice foot bordering the 
coast, we were stopped by a heavy floe one-and-a-half 
miles in diameter nipping against the land four miles 
noith of Cape Union, and there being no other protection 
attainable, the ship was secured in a small indentation 
among a group of grounded floe-bergs lining the shore off 
a shallow part of the coast. The ice in the offing dnittd 
north and south with the tides in a nearly compact mass, 
that near the shore alone being loose, but in nn way navi¬ 
gable. 

Early in the morning of August i, the heavy floe which 
had stopped us the previous day commenced to move, and 
was soon travelling to the northward with the whole 
strength of the tide at the rate of one-and-a-half miles an 
hour, scraping along the ice foot as it advanced towards 
the ship in a rather alarming manner. Steam being for¬ 
tunately ready we cast off, and succeeded in passing 
betwagjfcjt and the shore, as after a severe wrench against 
a proJIflHng point close ahead of us, a channel was opened 
te its rebound, as it coach-wheeled round the north poinL 
of the floe, turned in towards the land close to the 
position which we had vacated a few moments before 
The difference between an ordinary floe and Polar Sea 
ice was here exemplified completely ; the former com¬ 
posed of ice about 6 feet In thickne^, on meeting with an 
obstruction is torn in pieces as it presses past it, the 
latter being some 80 or ico feet thick, quietly lifts any 
impediment away ou* ti its course, and takes no furLher 


notice of it. Such was the case on this occcasion : the 
Polar Aoe, which we only escaped by a few yards, on 
nipping against the heavy breastwork of isolated floe-bergs 
lining the coast, some of them 40 feet high and many 
thousand tons in weight, which had lately formed our 
protection from the smaller ice pieces, tilted them over 
one after another, and forced them higher up the land- 
slope, like a giant at play, without receiving the slightest 
harm itself, not a piece breaking away. It was most pro¬ 
vidential, that by its twisting round the Alert was enabled 
to escape out of the trap in which she was inclosed. 

Steering onward, so close to the shore ice-cliff—from 
20 to 40 feet high, and having ten to twenty fathoms water 
alongside it—that the quarter-boats touched on several 
occasions, we reached within two miles of Cape Union, 
but in consequence of the pack remaining close in at the 
cape, both during the flood and ebb tides, the ship was 
again brought Lo a stop. Fortunately we were able to 
secure her abreast of a large water-course, the stream of 
which had been powerful enough to undermine the lee- 
chff to such an extent as to allow fifty yards of it to break 
away and float off to sea f this left just sufficient space in 
which to secure the ship alongside the beach in such a 
manner that in the event of a nip taking place she would 
merely be forced on the shore before the floe itself 
grounded. Here we were delayed for twenty-four hours 
with the boats from the exposed side lowered down and 
moored in-shore for safety. 

At half flood, the south-running tide, a narrow lead of 
water formed round the cape ; steam was got up imme¬ 
diately, but owing tot delay ln shipping the rudder con¬ 
sequent on the tide running towards the bow carrying it 
under the ship’s bottom, the ice closed in again before I 
could get round ; it also cut us off from our /riendly little 
haven, and I was therefore obliged to secure the ship during 
the north-running tide in a slight indentation in the high 
cliffy ice-foot. Fortunately being within half-a-mile of 
Cape Union, the run of the ice, as it passed to the north¬ 
ward round the Cape, kept at about twenty yards from 
the land until after it had passed our position ; only the 
lighter ice pieces scnping their way along the ship's side. 

As wc would fc# exposed to the whole pressure of the 
ice dunng the south-going tide, at 4 pm, low water, it 
being calm and no prospect of a westerly wind to open a 
navigable passage, I cast off and bored a short distance 
into the pack with the puipose of allowing the ship to 
drift round th*2 Cape wiLh the flood or south-going tide. 
The ice earned her with it about a quarter of a mile 
distant from the land, with no navigable water in sight, 
the whole pack moving steadily together without nipping 
to any great extent. As we passed we noticed that the 
front of the ice-foot was perfectly smooth, and would 
afford no protection whatever if we were obliged to leave 
the pack. A9 the tide slackened we succeeded with great 
trouble in steaming out of the pack just as the ice com¬ 
menced to set to the northward with great rapidity. As 
it remained slack for some twenty yards from the beach, 
we were able to proceed slowly to the southward, close to 
the ice-foot ; the midship boats being turned m-board, 
but the quarter-boats which could not be protected, being 
in constant peril of a squeeze. The water channel 
widened considerably as we approached Lincoln Bay, 
and we crossed it without any trouble, and arrived with¬ 
in five miles of Cape Beechey before the tide turned, to 
run south again, when I secured the ship alongside a 
heavy polar fioe-pieee, with the hope of again drifting 
south ; but finding that the lighter pieces of ice were 
drifting faster and gradually inclosing us, I was obliged 
to cast off, and with much trouble succeeded in reaching 
the north side of Cape Beechey, before the north running 
tide made at noon, August 3. After two hours waiting, 
there being plenty of water space to the northward, a 
channel opened and allowed us to get round the Cape. 
Here the cliffy ice-foot comes to an end with the precipi- 
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torn land. South or the Cape the land ilopes down to 
the shore line, and is fronted by a breait-work of broken 
off floe-bergs similar, but somewhat smaller, than those 
lining the snore of the Polar Sea ; amon^ these the ship 
was secured in three fathoms water within twenty yards 
of the shore, a mile south of the Cape, and considering 
our much more exposed position during the winter, I 
thought the ship secure 

During August 4 the weather was overcast with snow 
squalls from the south-west, with a low barometer but not 
much wind. As the ice had closed in and locked the 
ship up completely, the sportsmen visited the lakes where 
three musk-oxen had been shot the previous summer. A 
number of geese were found all unable to fly , the old ones 
moulting were nearly featherless, and the young ones not 
yet having grown theirs; consequently fifty-seven were 
captured, a very welcome supply for the invalids, of whom 
we bad ten still remaining. The ice remaining close, and 
being only twenty miles from the Discovery, Mr, Egerton, 
with a seaman for a companion, was sent to her on 
August 5 with orders for heq, to prepare for sea. They 
had a rough and troublesome walk over the hills, but 
arrived the same evening. 

During our detention in this position, the pack in the 
offing drifted up and down the strait with tne tide, the 
wind having the effect of increasing the speed of the 
current, and the duration of its flow both towards the 
north and the south Although the ice generally was of a 
considerably lighter character than that in the Polar Sea, 
or at the northern entrance of Robeson Channel, a number 
of heavy Polar floes passed us, driven to the southward by 
the northerly wind, and set into Lady Franklin Sound 
and Archer Fiord rather than down Kennedy Channel. 
In fact, that Sound may be considered as a pocket 
receiving all the heavy ice driven south through Robeson 
Channel, and retaining it until the prevailing westerly 
winds carry it to to the northward again, and clear out 
the Sound ready to be re-fllled when the north wind 
returns It is only during seasons when northerly winds 
rcvail considerably over the westerly ones, that the 
cayy Polar ice is carried south m large quantities into 
Smitn's Sound and Baffin's Bay. 

On August 6 the wind increased c^Rderably from the 
north until it blew a gale. During the height of the flood 
or south-going tide a succession of heavy floe pieceJ 
passed us drifting down Lhe strait, toying with our barrier 
of outlying protections, and turning one large one com¬ 
pletely topsy-turvy. It was firmly aground in twelve 
fathoms water on an off-lying shoal some 200 yards from 
the main line of the floe-bergs, and on this and the 
previous days had been of great service in keeping the 
line of the drifting pack at a safe distance from us ; but 
on this occasion the point of a large floe which was drift¬ 
ing south close in shore brought the weight of the whole 
ack on the doomed mass. As it received the pressure the 
oe-berg was reared up in the air to its full height of at 
least 60 feet above water, and turning a complete somer¬ 
sault, fell over on its back with a tremendous splash, 
breaking into a number of pieces with a great commotion 
and raising a wave sufficiently to roll the ship consider¬ 
ably. Our protecting floe-berg earned away, the ice 
moved in, forcing the lighter floe-bergs one after the 
other, as they became exposed farther in-shore, and at 
last upped the ship slightly. This evening Lieut. Rawson 
and two seamen arrived from the Discovery with news of 
the Greenland division of sledges. On the morning of 
August 71 with the wind blowing slightly off the land, the 
ice eased off shore, and cleared the nip round the ship, 
but did not allow me to move to a more sheltered posi¬ 
tion. In the afternoon, a temporary opening occurring, 
steaiQ was raised and the rudder shipped, but owing to 
some of thf ropes fouling, the latter was not ready before 
the ice closed in and imprisoned us again. During the 
night the wind increased considerably, and with the south 
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running tide the ice was being carried past us at the rate 
of two miles an hour. Owing to several heavy pieces 
grounding outside our line of oamer ice, the inner edge 
of the pack was guided more towards our position, and at 
last two heavy pieces wedged themselves againBt the shtpy 
the inner one grounding alongside the ship after forcing 
her very close to the shore, and nipping her to such an 
extent that the ship was raised bodily 3 fe=t. As the tide 
rose the lighter ice in-shore gradually forced its way under 
the ship’s bottom an 1 relieved the pressure somewhat; so 
that after four hours she was only raised about 6 inches 
above her usual draught of water. 

As there was now no hope of releasing the ship, except 
by cutting down the heavy piece of ice which was aground 
outside us, all hands were set to work with pickaxes to 
lighten it. On August io, after three days’ work, the ice 
having been sufficiently reduced, floated at the top of high 
water, and released the ship, the main pick moving off 
shore at the same time, we advanced five miles, and on 
the following day, after much trouble, succeeded in join¬ 
ing company with the Discovery . Sending all my sick 
men to the Discovery , the Alert was secured at the en¬ 
trance of the harbour ready to start for Polans Bay to 
relieve Lieu^Beaumont immediately the ice permitted me 
to cross; but his arrival on August 14, as before stated, 
fortunately rendered this passage unnecessary. The Dis¬ 
covery having embarked her coals and provisions, both 
ships wqiw now leady to continue their v&yage to the 
southward, but although water was observed ia Kennedy 
Channel, the whole of Lady Franklin Sound remained 
filled with the ice brought to the southward by the late 
northerly gale. Whjle waiting, ready to start, each of the 
ships tailed on state at nearly low water, but floated 
again wuhout damage. 

We were delayed here with calm weather and con¬ 
sequent little motion in the ice until August 20, when, 
a chance offering, we pushed our way through the 
pack, which, gradually opening as we advanced, led 
us into comparatively open watg$ off Cape Lieber, 
when* a sirong south-westerly wind had been blow¬ 
ing for several days but had not been able to force 
its way across the ice in Hail's Basui. As we neared 
Cape Lawrence, the ice, which had been getting closer as 
we advanced south, became so close that we must cither 
return north, run into the pack, or secure the ships to 
some of the grounded floe-bergs or icebergs. I chose the 
latter, and entering the bay immediately south of the 
cape, we followed the coast until we found ourselves in a 
large inner basin perfectly land-locked, and 1 made the 
ships fast with perfect confidence, although with the spring 
flood-tide lhe ice was floating sluggishly in and gradually 
tilling up the bay. It happened, unfortunately, thtt at 
the very top or high-water a rather insignificant-looking 
piece of ice pressed against the ship, when the floe-berg 
in-shore of us, and against which the ship was resting, 
having floated with the spring tide, allowed itself to be 
pressed in-shore, and suddenly we found the ship aground 
forward with deep water under the stern. Before any means 
could'bc taken to release her from this position the tide 
had fallen 14 feet at low waicr, leaving the fore foot and 
keel bare as far aft as the fore channels, the ship lying 
over on her bilge at an angle of twenty-two degrees. As 
the tide rose, the ship was lightened, the cables hauled 
aft, and the anchors lowered on to suitable pieces of ice. 
One of these was then hauled astern to a prop^Qnsltion, 
when by blowing up the ice the anchor was laianut with 
great ease. At high water the ship was hauled off wm» 
out having received any injury. On August 22 a south¬ 
west wind opened a passage [again, of which immediate 
advantage was taken, and we proceeded to the Southward 
as far as Cape Collinson with only the ordinary troubles 
in ice navigation, during thick snow-storms, misty weather, 
and strong head winds. Off the cape* owing to the Alert 
being obliged to back astern to escape a nip, the two 
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■hips fouled for a few moments, and the Discovery lost a 
boat's davit, but by smatt and skilful management saved 
the boat. I may here add that such has been the skill 
displayed by the officers of the watches of the Alert and 
Discovery , although the two ships have frequently been 
necessarily within touching distance of each other, and of 
the ice-cliffs and bergs, this is the only accident of conse¬ 
quence which occurred during the voyage. The ice 
closing in ahead the two ships were made fast inside 
some grounded icebergs in Joiner Bay, one mile north of 
Cape McClmtock. 

In Rawlings Bay, south of Cape Lawrence, icebergs 
are found for the first time on coming from the northward 
All to the northward may be consideied as floe-bergs 
Few even of the initiated can distinguish one from the 
other, so like arc they ; and certainly any stranger would 
be deceived, the floe-bergs being frequently larger than 
the icebergs. The ice-foot 19 also totally different, being 
formed by the pressure of lighter ice, it does not project 
into such deep water, consequently, whereas wc could 
secureihe ship alongside the ice-foot in Robeson Channtl 
with confidence of her not grounding, in Kennedy Channel 
and all parts to the South of it there is only one fiuhom 
water alongside the icy cliff at low water 

Starting again in the evening, as an increasing south¬ 
west wind gradually opened the ice to the southward, we 
crossed Scoresby Bay, which, extending from fifteen to 
twenty miles in a south-west direction, was perfectly clear 
of ice, the fresh breeze blowing down it raising a sea 
which caused the ships to pitch slightly, and materially 
stopped their speed through the water. Approaching 
Cape Frarer, the wind was blowing a whole gale, and 1 
was forced to expend much roal in reaching Maury Bay 
immediately north of it, and in which the two ships were 
anchored among a lot of grounded ice, buL the squalls off 
the land rendered iL anything but a safe or comfortable 
position. We were delayed three days rounding Cape 
Frazer and Cape Hayes, the turning point of the channel, 
and consequently a troublesome piece of navigation. On 
the 25th, alter twice being driven back into Mauiy Bay, 
we succeeded in securing the ships inside some grounded 
icebergs near Cape Louis Napoleon, the same In all pro¬ 
bability that sheltered us when bound to the northward 
the previous spring. 

Much has been said concerning the expected difficulty 
of passing Cape Frazer, on account of the two flood tides, 
one coming south from the Polar Sea, and the other 
north from the Atlantic, being supposed to meet there, 
and by so doing collect a quantity of ice in the neigh¬ 
bourhood Were ice navigation dependent on tidal cur¬ 
rents alone, then at the position of slack water, where 
there is a minimum ebb and flow, a vast quantity of ice 
might be collected by the two flood tides, but on tne other 
hand there would be an^qual chance of the two tides 
carrying it away in opposite directions , however, as wind 
is ol far graffijc importance than tidal movement, the 
case need not Nl considered. The two tides do meet at 
Cape Frazer, the actual position varying a few miles north 
or south according to tne prevailing wind, and also the 
ice is certainly accumulated immediately about and south 
of the cape in great abundance. But this is owing to 
the ending of Kennedy Channel, and the strait widening 
considerably at that place into Smiths Sound proper. 
While many causes tend to keep narrow channels clear, 
enlarged seas with narrow outlets are naturally encum¬ 
bered with ice 

] found no greater danger or trouble in passing Cape 
Frazer than in navigating elsewhere, except from what is 
caused by that cape being the turning point of the coast 
line, where no one wind blowing up or down the strait is 
able to dear away the ice on the north and south sides of 
the cape at the same time Struggling slowly and patiently 
dong, gaining about one mile a day by moving forward 
from the protection of one /trended iceberg to that of 


another, as slight movements in Lhe ice during the calm 
weather allowed, and dhhough obliged to enter the pack 
occasionally, always keeping aa near the shore as prudent, 
we rounded Cape Louis Napoleon, and on tne 29th 
arrived at Prince Imperial Island, in Dobbin Bay, every¬ 
one heartily thankful to be out of the pack, clear of the 
straggling icebergs, and for the ships to be secured to 
fixed ice once more 

During the previous week we had experienced much 
misty weather with a heavy fall of snow, measuring 
five inches whi' h changed the who’e aspect of the 
land by rcclothing the richly-tinted stratified mountain* 
with their winter garb, from which they had only bei n 
free for a short seven weeks , afterwards the snow only 
melted slightly in the low-lying valleys A northerly wind 
now set in, not strong enough to effect the movements of 
the ice materially, but sufficiently so to dear the atmo¬ 
sphere and lower the temperature considerably below 
freezing-point, after this date the young device formed 
continually d <y and m^ht As the mist cleared away it 
disclosed a fine panorama of lo f ty snow-clad mountains 
with gJaner-filled valleys inLei vtning , one large ont, ex¬ 
tending to the shore discharges numerous icebergs into 
Dobbin Bay. This, the largest discharging glacier on the 
west shore of Smith Sound, was named alier the Empress 
Eugenie, who, besides taking a personal interest in Lhe 
expedition by her thoughtful present of a number of 
homely but most useful articles, added considerably to 
the comfort and amusement of each individual 

On September I wc crossed Dobbin Bay and succeeded 
in securing the ships to an iceberg aground only a quarter 
of a mile from the depfit of provisions left by us the pre¬ 
vious spring n few miles north of Cape Hawkes, but sqch 
was the thickness of the newly-formed ice that boal^rork 
was nearly out of the question , by working in the dfocks 
opened by the ebb tide some of the provisions were em¬ 
barked, but there is still a boat and a large quantity of 
biscuit left on shore there The same reason prevented 
my landing on Washington Irving Island and visuing 
our own caun until the ihird day, when the spring tide 
having opened a water passage 1 found that our notice 
had not been visited since we left it. The two old cairns 
erected by former travellers were again vigited , the lichens 
which had spread from stone 10 stone proving that they 
are undoubtedly of very ancient date. They were pio- 
bably erected to mark the farthest north point reached by 
one of our enterprising and gallant predecessors who 
never returned home. 

On September 3 a Jane of water opening along shore 
to the westward of Cape Hawks, every exertion was made 
to reach it, but owing to the newly made ice, which by 
cementing together a number of loose pieces of old ice 
formed a barrier between us and the water, we only suc¬ 
ceeded, after long perseverance, in ramming our way 
through it at a large expenditure of coal. After rounding 
the Cape, the pack by drifting away from the land had 
left unfrozen water and numerous detached small floes, 
which forced us to make a very serpentine course, and 
occasionally to pass within thirty yards of the low ice¬ 
foot on the shore, fortunately always finding deep water. 
The outer pack, consisting of heavy ice, was closely 
cemented together by this year's frost ; it contained fewer 
icebergs than we observed last year. 

Wc succeeded in reaching Allman Bay, half-way be¬ 
tween Cape Hawks and Franklin Pierce Bay, but here 
the water coded, and the new ice was so strong that I 
thought it better to wait for the chance of an opening 
instead of forcing our way through it with full steam. 
On the following day, no sign of an opening occurring, 
and wishing 10 get to a more sheltered position on 
the western side of the bay, the Discovery being 
better adapted for the work than the Alert, led the 
way under full steam forcing a canal through the 
ice, which was 1 to 3 inches thick, She was several 
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tfmes completely stopped, until with all hands running 
from aide to side on the upper deck and rolling the ship, 
she cleared herself and obtained headway again. At the 
head of Allman Bay we found a long valley leading down 
from the lofty hills far back in the interior filled with a 

E gan tic glacier, probably extending eastward nearly to 
obbin Bay. It was named after Mr. Evans, the Pre¬ 
sident of the Geological Society, In the Bay the 
temperature of the surface water was 32°, whereas since 
the frost bad set in we had not met with any above 30, 
On testing it was found to be nearly fresh, which fully 
accounted for the increased thickness of the newly formed 
ice. We afterwards found the same phenomenon in the 
neighbourhood of each glacier stream that we passed, 
proving that the water under the glaciers being cut off from 
the increasing cold remains unfrozen, and running after the 
temperature of the air is considerably below freezing point, 
Tne ice prevented our further movement until Septem¬ 
ber 6. Early on the 7th, after one halt to allow the ice to 
open, we reached Norman Lockyer Island, with water 
channels for a third of the way across Princess Mane 
Bay. The season was now getting so late that one false 
step would probably entail our passing another winter in 
these seas without any adequate result being derived ; 
therefore before attempting to cross the bay 1 walked to 
the summit of the island with Capt, Stephenson, and from 
there we had the cheering prospect of seeing a large 
space of open water some twenty miles distant from us 
which we Knew would extend to the entrance of Smith's 
Sound, with only a few troublesome-looking nips between 
us and it. Making a signal to the ships we hurried on 
board, and with the exception of one nip which cost us an 
hour to clear away with all hands on the ice, and the 
Discovery charging at it repeatedly with full steam, we 
succeeded in getting two-thirds of the distance across the 
Bay; but there we were stopped by three extensive Paleo- 
crystic floes which tozzled in between some grounded 
bergs and Cape Victoria prevented the ice from drifting 
out of Princess Marie Bay. The open water was now m 
sight from the mast-head, but the supply of coal was 
getting so low that if we did not succeed in releasing the 
ships the allowance for the second winter would have 
to be much reduced. On the 9th, as the ice moved at the 
change of tides, we advanced about a mile. On the 
morning of the loth, observing that the heavy ice was 
likely to pass clear of the icebergs which imprisoned it, 
steam was got up ready, and five minutes after the channel 
was opened we passed through and found ourselves clear 
of Cape Victoria. 

After this there was only one serious obstacle to our 
advance- Owing to the very calm weather the new ice 
had now frozen so strong that full steam was always 
necessary, particularly so wherever we had to force our 
way thro ugh ice where scattered pieces of old ice had been 
re-frozen closely together. At our last barrier of this 
kind, after the Alert had repeatedly charged the nip with 
full steam and considerable speed on, with no result, the 
Discovery ranged up alongside, and there being a narrow 
piece of heavy ice which would prevent the two ships 
actually touching, we made a charge together, and suc¬ 
ceeded in forcing the bainer and gaining the open water 
beyond, From here the water channel permitted me to 
make a clear run for Cape Sabine, the ice opening as we 
advanced until none was in sight from the mast-head. 
On passing the entrance of Hayes Sodnd a considerable 
quantity of ice was observed some distance inside it. 

In comparing the voyage of the Polaris and that of the 
Alert and Discovery , 1 believe that a vessel might have 
passed up the channel with equal fortune as the Polaris 
without encountering ice during the south-west gale we 
experienced in the middle of September, 1875. The heavy 
sea which on that occasion was produced in Robeson 
Channel indicated that there was a considerable stretch 
of clear water to the southward. The difficulty would be 


the choice of a starting point so late in the season after 
the frost has set in. If carefully navigated, a vessel, al¬ 
though kept ready to make a start, ought by that time to 
be secured in a sheltered position fit for winter quarters ; 
and, therefore,would most probably be unable to reach the 
channel of open water when it formed. If incautious, she 
would be as helpless in the pack, The best starting points 
are Port Foulke and Port Payer, at the entrance of Smith’s 
Sound. The Pelarif quick passage north was entirely 
due to her leaving the entrance of Smith Sound at an 
opportune moment late in the season ; had she left at any 
other rime she would have experienced the same trouble 
in getting north in 1871 as in returning south the follow¬ 
ing year. There was as much in the channel in 1871 as 
In 1872—75—76 To the latitude of Polaris or Discovery 
Bay, if no accident happens to the ship, the passage may 
probably be made with perseverance most years by start¬ 
ing early in the season, but it will at all times be a most 
dangerous one. 

In Robeson Channel the difficulties are greatly in¬ 
creased, and the passage may be said to depend as much 
on a fortunate combination of circumstances as on skilful 
navigation. The present expedition was 25 days in going 
and returning between Cape Sabine and Discovery Bay, 
the distance being 250 miles \ 7 days in proceeding from 
Discovery Bay to the Arctic Sea, and 12 days in return¬ 
ing, the distance being 76 miles, 

Sail was only used once on the passage north, the 
distance run being 20 miles, it was never used during the 
passage south. It is, therefore, totally out of the question 
a sailing vessel ever making the voyage, nevertheless, as 
full steam was only necessary on two occasions, a power¬ 
ful steamer is not necessary. When the ice is decidedly 
closing no power at present available is of the slightest 
use , when it is opening, easy speed generally carries the 
ship along as fast as the ice clears away in advance of 
her , it is rarely that a quick dash forward is necessary. 

In a very exceptional season a ship might be carried 
nearer towards Cape Joseph Henry than Floeberg Beach 
on the west shore, and probably into Newman Bay on 
the east shore of the entrance to Robeson Channel, but 
from the experiences we have gained I most confidently 
report that no vessel will ever round the promontoiy of 
Cape Joseph Henry, or pass beyond Cape Urevoort in 
navigable water. 

Every observation indicates that the last few years 
have been mild at the settlements on the west coast of 
Greenland, and open seasons with regard to the ice in 
Baffin's Bay ; little or none having been met with north 
of Cape York in July and August. The settlement at the 
Whale Fish Islands has been temporarily withdrawn, 
owing to the thin state of the ice rendering the fishing 
dangerous ; and the temperature of the water as we pro¬ 
ceeded south, through Baffin's Bay, was so high that 
navigation could scarcely be interrupted off Disco before 
the end of the year \ indeed, the Inspector intended to be 
absent in an open boat 111 the month of November, 
a maximum body of water the ice formed on it in one 
winter will be considerably lighter or thinner than it 
would be, had a quantity of ice been left floating about 
on its suiface ready to be re-frozen thicker, and cemented 
with the new ice into one floe during the coming winter. 
Thus, one open season certainly leads to another; and 
unless fortuitous circumstances occur, such as continuous 
south-west gales, during the summer months, the season 
of 1877 must be a very open one in Baffin's Bay. North 
of Smith's Sound the season ii probably entirely different 
to that of Baffin's Bay, for the same northerly winds that 
carry the ice to the southward towards Davis Straits, 
muBt fill up Smith's Sound with heavy Polar ice and pro¬ 
duce a cold season. Southerly winds which keep the Ice 
north in the Bay would as certainly clear out the channels 
to the northward, empty the ice into the Polar Sea, and 
produce a milder season than usual. 
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From Hayes Sound to Cape Beechey, in lab 8i° 52' N., 
where Robeaon Channet it only thirteen miles across, 
numerous Esquimaux remains stud the whole line of the 
west shore or Smith's Sound. To the southward of Cape 
Beechy the coast line affords fair travelling, to the north¬ 
ward the precipitous cliffs cut off all further advance, 
except during trie depth of winter, when the ice in the 
channel is stationary. A very careful examination was 
made of the coast north of Cape Union, and I can report 
with confidence that Esquimaux have never had a per¬ 
manent settlement on that shore. All the facta collected 
by our numerous observers lead me to conclude that the 
wanderers crossed Robeson Channel from Cape Beechey 
to Cape LuptQu, where the Polaris Expedition discovered 
their traces 

The few pieces of drift wood, all of the fir or pine 
species, that have been obtained on the shores of the 
Polar Sea have evidently drifted to the position in which 
they were found from the westward. One piece was ob¬ 
tained lying on the surface of the sea ice itself, two'miles 
distant from the land, the rest were found on the shore at 
different heights above the sea level up to 150 feet, the 
former was perfectly fresh with the bark on , ihe latter in 
all stages of decay, usually imbedded in the mud of dry 
ancient lakes evidently formed by the rising or the land, 
and of very great age. Besides these evidences of the 
rising of the land, the clearly defined smoothing of the 
rocks at all the prominent capes, from the present ice 
level up to 3C0 and 400 feet until the marks are lost in 
the gradually decomposing rocks, caused by the pressure 
of the bordering ice-foot and the grounding ice as it is 
forced against the land by the drifting pack, and the 
numerous sea-shell beds and mud deposits at high eleva¬ 
tions were most noticeable 

At Fiocberg Beach the salt-water ice formed during 
the winter attained its maximum thickness of 75J inches 
early in June In a fresh-water lake at the same date the 
ice was 79! inches thick, with 12 feet depth of water at a 
temperature of 32° below it. 1 his proves decidedly that 
the deep lakes do not freeze to the bottom during the 
winter. The lowest temperature registered by a thermo¬ 
meter buried 2 feet in the ground beyond the influence of 
any sudden variation was 13 degrees below zero, 59 
degrees warmer than the air at the time. It rose gradu¬ 
ally as the summer advanced, and at the end of July had 
men to 29 j D . By that lime the ravines had neatly 
stopped running, and the weather was becoming gradually 
colder. The sun's rays were most powerful on June 13 
and 21, when a thermometer, with a blackened bulb in 
vacuo, registered + 128 and + 129 degrees, the tempera¬ 
ture of the earth's surface at the tune being + 27 and of 
the air + 34 degieei. 

The coldest temperature of the sea-water during the 
winter was 28 25°, the same at all depths. On several 
occasions the Casella reversible thermometer showed that 
the temperature of the surface water, south of Kobeson 
Channel, was colder than that of the underlying stratum, 
the difference amounting on one occasion to ij degrees 
Fahrenheit. 

At Floeberg Beach the time of high water full and 
change, loh. 44m. ; spring rise, 3ft. om, ; neap rise, 
lit. 7jin ; neap range, oil. 5in. 

As 1 had deposited a notice of our proceedings at 
Norman Lockyer Island and intended calling at Cape 
Isabella 1 ran pa»t our station near Cape Sabine without 
visiting it; observing ihat the cairn was intact and ap¬ 
peared to be in the same state as we left it. Payer Har¬ 
bour and the neighbourhood was clear of ice. 

We arrived off Cape Isabella on September 9 , 
weather still remaining calm. On landing, a small mail 
of letters and newspapers which had been left by the 
Pandora was found at the depdt, the dates informing us 
that the visit was made this year, but beyond a nonce 
staling that if possible a duplicate box of newspapers 


would be landed at Cape Sabine, we found no record ot 
her previous or intended movements. Concluding that 
the remainder of our moil was left at Disco, and being 
short of coal, and the weather very calm, I pushed on 
towards the Carey Islands, without losing time by visiting 
Littleton Island on the opposite side of the strait. A 
southerly wind springing up, the ships were put under 
sail. Beating to the southward, we fetched into Whale 
Sound on the nth without meeting any ice since leaving 
Smith's Sound. The wind having freshened into a gale 
I anchored in Bardin Bay on the evening of the I2th, 
where we observed some Esquimaux on shore, but the 
weather continuing very bad, T, unfortunately for them, 
put off communicating until the following day On the 
same night the wind shifted suddenly and forced us to 
get under weigh, when the misty w r eather and a dark 
night prevented my landing at their settlement, The 
rock a-wash off Cape Powlet, the east point of the entrance 
on which the Esquimaux village stands, is very dangerous. 
There is no good anchorage obtainable outside of Tyndall 
Glacier, we were obliged to anchor in twenty-three 
fathoms in a position exposed to the northward, the Dis¬ 
covery making fast astern of the Alert 

During the 13th ard 14th we worked to the southward 
towards Wolatcnholm Island with calm and light airs 
from the west, which prevented my reaching the Carey 
Islands except at a large expenditure of our rapidly dimi¬ 
nishing stock of coal; the heavy swell left from the late 
southerly gale would also have prevented our landing; 
accordingly our letteis, left there the previous }car by the 
Pandora , were obliged to be sacrificed. 

From WolstenhoFm Sound a south-easterly wind enabled 
us to fetch across to Cape Byam Martin at the entrance 
of Lancaster Sound, where we arrived on the 16th, having 
seen no field ice, and the temperature of the sea-water 
ranging from 31 to 34 degrees. Steaming to the eastward 
on the 18th, we met another south cast wind, which car¬ 
ried us into the south part of Melville Bay, and we pro¬ 
ceeded south along the Greenland shore 1 preferred 
recrossing Baffin’s Day rather than by standing to the 
southward risk getting in-shore of the middle ice on the 
west side On the 20th Cape Shackleton was sighted, 
and on the 25th we arrived at Disco, having had per¬ 
sistent head winds since we left the entrance of Smith’s 
Sound on the 10th. Only one light stream of ice was 
fallen in with all this part of the voyage. Here Mr 
Krarup Smith, Inspector of North Greenland, most con¬ 
siderately allowed us to take 30 tons of coal out of his 
small store, and informed me that there were 20 tons 
more at my disposal if 1 would visit Egedesmmde ; and 
in order to give the Expedition the full benefit of his 
presence in obtaining supplies, Mr Krarup Smith accom- 
amed the ship to that port. Nothing could exceed his 
indness to us during our stay Finding that several of 
the inhabitants of Egedesmmde were attacked with 
scui vy, I made the Governor a present @f lime-juice for 

f general use. From Mr. Smith we learnt that all our 
etters, with the exception of the few left at Cape Isabella, 
had been deposited at Littleton Island. Only a few 
letters were received at Cape Isabella, therefore a large 
mail of private and official correspondence has been lost. 

After coaling and preparing the ships lor sea we left 
Egedesminde on October 2. On October 4 the two ships 
recrossed the Arctic Circle, exactly fifteen months from 
the time of crossing it on the outward voyage. Experi¬ 
encing contrary winds, slow progress was made to the 
southward. As the weather became wanner and damper 
a few men were attacked with rheumatism and colds. 
On the 12th, during a very severe gale, in which the 
ships were hove to under a close-reefed main topsail and 
storm staysail, the Alert's rudder head, sprang when the 
ship was in the ice, worked adrift from the irons with 
which it had been repaired, the lower part of the rudder 
being sound. As I had neglected to have the rudder 
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pendant* ihjicUed on before leaving port, it mb with no 
little difficulty that make-shift rudder pendants were im¬ 
provised ; bat by their means the ship has been steered 
across the Atlantic, the sails being trimmed to bring as 
little strain as possible on the rudder. The discovery 
was lost sight of during a heavy gale on the 19th. Dur- 




serviceable condition ; when it is shifted the A tert will be 


ready to proceed to Portsmouth. Captain Stephenson, 
before parting company, was ordered to rendezvous at 
Queenstown. 

Id conclusion, it 19 my pleasing duty to inform you 
for the information of their Lordships, that one and all 
under my command 'have done their duty well and 
nobly, the utmost cordiality prevailing throughout the 
members of the Expedition from first to last. Capt. 
Stephenson has been a most valuable colleague, and I am 
much indebted to him for his friendly advice, and ready 
help on all occasions. 

The executive officers have each been mentioned in the 


detailed reports of Capt. Stephenson and myself; their 
conduct when taxed to the utmost, under difficult and 
most distressing circumstances, is beyond all praise. 
Much as the attack of scurvy which visited us is to be 
regretted, it proved how valuable were the services of 
Fleet-Surgeon Thomas Colan, M.D., and Staff-Surgeon 
Beigrave Ninnis, M.D., who were so ably assisted by 
Surgeons Edward Lawton Moss, M D, and Richard 
William Coppinger, M.D. These officers are each of 
great talent and nigh character, and have fully borne out 
the confidence imposed in them by the Medical Director- 
General ; any reward that it is in the \ ower of their 
Lordships to bestow on these gentlemen could not be 
given to more careful or zealous officers. 

Lieuts. Lewis Anthony Beaumont and William Henry 
May, who voluntarily undertook the navigating duties in 
their respective ships, have performed that work most 
ably. 


Lieuts. May and Robert Hugh Archer have charted 
the coast line from the entrance of Smith's Sound to the 


northward with great exactness; these officers have 
earned their Lordships* commendation. 

The Expedition is much indebted to Mr. Thomas 
Mitchell, Assistant Paymaster-in-charge; the departure 
of the Assistant Paymaster of the Alert has much in¬ 
creased his work, as the only officer of his rank in the 
Expedition. In order the more readily to assist me, he 
performed a sledge journey in the early season from the 
Discovery to the Alert , and has since then divided his 
time between the two ships. He is a steady and trust¬ 
worthy officer, and as such I recommend him for pro¬ 
motion. Mr. Mitchell and Mr. George White, Engineer, 
have made a most valuable collection of photographs of 
subjects connected with Arctic life and scenes. 

The Engineers of the two ships have always most 
zealously assisted, like everyone else, in the general work, 
and fully occupied their spare time for the benefit of the 
Expedition. 

Messrs. James Wootton and Daniel Cartmel deserve 

S eat praise for the invariable excellent order in which 
e engines under their charge have been kept, and for 
the careful economy of the coal supply, a vital point in 
Arctic exploration. Messrs. George White and Matthew 
Richard Miller are each careful and talented officers. I 


most confidently recommend the claims of these four 

E ttlemen, who were voluntarily employed with the sup- 
t sledges, to the favourable consideration of their 
riships. 

The twd ships* companies have conducted themselves 
in the most praiseworthy manner throughout; they are 
v specially commendable for their resolute perseverance 
during the toy tag sledge journeys which have been already 
reported, Their good conduct and seal entitles them to 


, . j * 

the most favourable consideration of Weir LordehJpi. 1 A 
list of men specially deserving of and fit for iaUEhodneiif 
to higher rates will shortly be forwatided. 


OUR ASTRONOMICAL COLUMN - 

The November Meteors. —The earth will arrive at-the 
descending node of the first comet of 1866 (Tcmpel), In the 
track of which the meteors of the November period are found to 
travel, early on the evening of the 13th lost The comet itself is 
approaching the point of neaint approximstion to the orbit of 
Uranus, which planet, however, is always far removed from the 
comet during the present revolution. The distance from the 
earth on November 13 Is 1906, and fapm the sun ifi'Ii, the 
mean distance of the earth from the sun being taken as unity; 
and were we able to rach the comet with our telescopes U would 
then be fouiyi rather more than one degree to the west of An* 
tares. The obvious existence of more than one point of excessive 
condensation In this stream of meteors, necessitates a strict watch 
at each return of the esrth to the nodal point, if we are to airivc 
at a dear knowledge of the law of distribution along the orbif, 
and u was remarked by M. Leverrier, " uda ptrmcttn de 
comprendre ces questions dans une thdorie plus pidcbe.” 

IIerschkl’s First Glimpse op Uranus.— TlerscheVs first 
observation for position of this planet on the night of discovery, 
March 13, 1781, was made st loh. 30m. M.T. at Bath, when he 
found it a' 48" distant from a star which he calls a. For those 
who are curious in such matten ft may be stated that the tabular 
place of Uranus at this time is in right aSoenslon fh. 35m 48 ’2b , 
and north polar distance 66° 27' 3", whence It appears that Her- 
■chcl’i firit companion was made with the star Aigelander 
Z. + 24°, No. 1067, estimated 9 5m ; the difference of one 
minute of arc, between the observed distance and that computed 
on reducing the star to March, 1781, being probably due to 
error of position in the Darchmusterung ” The log-distance 
of Uranus from the earth was 1*2774. 

The Transit of Venus, 1882.—Prof. Bruhns has circu¬ 
lated the results of a new calculation of the circumstances of this 
transit, made from Leverner's tables of sun and plinet, on the 
method adopted by Hansen for the transit of 1874. These re¬ 
sults, allowing for small, differences in the semi-diametera em¬ 
ployed, are quite in accordance with those previously published 
by Hind, Puisseux, dec Prof. Bruhns hopes to issue a chart of 
ihe limiting curves in this transit, founded upon this new com¬ 
putation, before the end of the present year. 

Mr. Knodel’s Catalogue of the Literature of Side¬ 
real Astronomy. — One of those exceedingly useful, but 
monotonous and laborious performances which exhibit the real 
seal of the worker, occupies a large portion of the supplementary 
number or the 11 Monthly Notices" of the Royal Astronomical 
Society. It consists of a list of references to books, papers, Ac., 
bearing upon the following subjects connected with stellar astro¬ 
nomy 1. Double Stars, and the investigation of ^baorbiliof 
Binary Systems; 2. Vtriable Stars j 3. Red Stan; 4! Nebula 
and Outers; 5. Proper Motions j 6, Parallaxes of Stan; 7. 
Stellar Spectra; and, la the formation of this list, Mr. E, B. 
Knobcl has hid the advantage of the valuable library of the 
Royal Society, whieh Is known to be remarkably rich in scientific 
transactions, &&, in addition to the library of the Royal Astro¬ 
nomical Society, to which numerous and Important additions 
have been made of late years. In such a work it might not 
perhaps be difficult for any one who has interested ‘himself in a 
particular branch of sidereal astronomy to suggest some addition 
which he would like to have seen incorporated. For Instance, 
if a calculator of double-star orbits be looking up measure* 0 
a Centaur!, he will find no reference to the rateable measure* 
by Mr. E. B. Powell, at Madrai, under his name,' 





Nov. 9, 1876] 


NATURE 


49 


Mr. Knobel's statement that with one exception he has 11 per¬ 
sonally examined j every paper or book to which reference it 
made/' will afford an Idea of the expend ; ture of time and trouble 
Involved in the production of his catalogue. By the way, the 
one exception refen to the " Sidereal Messenger,” issued by the 
late Prof O, M. Mitchell, while director nf the Observatory at 
Cincinnati, which Mr. Knobel says is “not in the British 
Museum nor the libraries of the Royal Society and the Royal 
Astronomical Society. 11 The writer is able to testify to a circum¬ 
stance from his own experience, which may throw some light on 
the ranty of this periodical In our scientific libraries lie was 
one of a favoured few in this country to whom Prof Mitchell 
sent the 11 Sidereal Messenger.” It arrived through the post m 
one or more numbers at a time, but the postal arrangements with 
the United States not being then on the liberal footing of the 
present day, and Prof. Mitchell unluckily enveloping his journal 

10 a stiff cover, heavy letter-postage was demanded for the suc¬ 
cessive deliveries. The demand increased on each occasion, 
until Lhe presentation of one, which would have left but small 
change out of a sovereign, closed the writer's knowledge of the 

11 Sidereal Messenger,” and he has some recollection that the pre¬ 
sent Plumian Professor of Agronomy informed him at the Lime 
that his own receipt of the paper termina'ed about the same epoch, 
and for a similar reason. If this be a mistake, perhaps the 
periodical to its termination mny be found in the library of the 
Cambridge Observatory. No. 4 conlains the nuLhor’s early 
measures of the companion of AntarcJ, which he delected at 
Cincinnati, in 1845, with measures of 19 Coronse and one or two 
other .double stars of no particular interest. T he 11 Sidereal 
Messenger ” was not continued for any length of time 


METEOROLOGICAL NOTES 

Climate of Manitoba —In the y*urnal of the Austrian 
Meteorological Society for October 1, there appears a valuable 
paper on this subject by Dr. A Wojeikoff, based on obser¬ 
vations made for a period of about five years at Winnipeg, the 
capital of this province of Canada. The result!, a monthly 
rJsumlo f which accompanies the paper, show a mean atmo¬ 
spheric pressure about three-tenths 'of un inch less in summer 
than in winter, and in consequence of the portion of Manitoba 
with reference to the diminished pressure in the interior of the 
continent at this season, N and N W winds prevail there 
19 per cent less, and N E. E., S., and W. winds 26 per cent, 
more in aummer than in winter Leaving out September, Lhe 
rainfall of which appears to be exceptional, May and June are 
the two rainiest months, and next to these come April and July, 
the rainfall of Winnipeg being in these respects closely analogous 
to that of the prairie region of the Western States The rain¬ 
fall for the year is only 22 inches. The*grcateat amount of cloud 
and the greatest relative humidily occur in November The 
mean annual temperature 11 34°'o, the coldest month January, 
being 0° 5, and the warmest July, 66°7. The winter tempe¬ 
rature Is thus as cold as that of Archangel, but the summer 
temperature as warm as that of Pans The high summer tem¬ 
perature and generous rainfall from April to July, the rainfall 
using from 1-85 inches in April to 3 58 inches in June, mark the 
climate of Manitoba as admirably suited for the successful culti¬ 
vation of wheat, barley, potatoes, turnips and other agricultural 
products of temperate regions. Dr Wojeikoff draws an interest¬ 
ing comparison between the climates of the prairies of Manitoba 
and Minnesota on the one hand, and the Steppes of Western 
Siberia mi the other, and shows that the sessonal distribution of 
temperature of Winnipeg is all but, identical with .that of 
IieUmi and that of SL Paul with Sara tow. An important 
climatic difference must, however, be kept in view, viz., the 
summer ate several weeks earlier in Manitoba than in 
Siberia- 


Sirocco at Pau. —In the same number M. Piche, Secretary 
of the Meteorological Commission of the Lower Pyrenees, com¬ 
municates a *short notice of a sirocco which occurred in that 
part of France on September r, 1874, during which the temper¬ 
ature rose at Biarritz to ioi 0 *3, and lhe humidity fell to 38, the 
humidity falling still lower, or to 33, at Eaux-Bonnes. The 
extraordinary heat and dryness of the sirocco, which came from 
the south and south-east are attributed by M Piche to the course 
it had pursued, that course being from Africa, across the Pyrenees, 
and thence down on Pau, this wind being thus quite analogous to 
the fohn of ihe Alps The sirocco of the Lower Pyrenees being 
merely them-draught towards a low atmospheric pressure accom¬ 
panying n great storm which is advancing from the west, it follows 
that as soon as the wind veers to W or to N W , and conse¬ 
quently no longer crosses the Pyrenees before reaching Tau, it 
may be expected that the air will become instantly saturated with 
moilsture, and rain begin to fall This is just what lakes place, 
and the connection between ,the sirocco and Allan Lie storms 11 
writ recognised, and finds expression in the weather-prognostic 
current at l'aa, “The drier the air the nearer the rain ” 

Tiif Norwtman Atlantic F-xirdition —rrof. Mulm 
communicates to the Bulletin International an interesting noto 
on the Norwegian scientific cruise of last summer. The houily 
meteorological observations will not only be discussed with a 
view to ascertain the diurnal periods during the summer months, 
but also be compared with simultaneous observations) made on 
land with the view of tracing the connection which subsists 
between the weather and its changes on sea and land respectively 
In addition to the observations usually made on hoaid tlie navy 
ofNorwny, the humidity of the air, the evaporation from sea¬ 
water, the velocity of the wind, and the rainfall were observed. 
The zoological collection is rich and varied, many of the ipccies 
found are new to science, and will necessitate the establishment 
of new genera. A valuable collection has been made of speci¬ 
mens of the sca-bottom taken at each sounding, of sea-water 
from Lhe bottom and the surface, and of the rocks and minerals 
of Faro and Westmonna Island lhe stormy character of the 
weather prevented magnetic observations being made on board, 
but such observations were very carefully made at Ilu^u, in 
Sogncfiord, Reykjavik, and Namsos in Non* ay The expense of 
lhe enme, inclusive of the instruments and apparatus, has been 
165,000 francs—an expenditure which can only be regarded as 
liberal for such a country as Norway—and it is intimated to be 
the intention of the Norwegian Government to resume the pro¬ 
secution of the researches in the next two years, extending them 
in the direction of Jan Magen and Spil/hergen, 

Barometers of SoirrrtFRN Russia —M Moritz, the eminent 
director of the Tiflis Observatory, mikes an important communi¬ 
cation to the Bulletin International of October 26, regarding the 
barometers of the stall qds in the south of Prussia Prof Mnld, 
in the Annals of the Central Physical Observatory of St Peters¬ 
burg for 1874, stales that the barometer at Tiflifl is o 028 inch 
lower than that at Nicolaieff. The determination of the true 
difference of the readings of these two barometers is of more 
importance than appcArs at first sight, became the barometers 
of all the Russian stations on the borders oC the Black Sea have 
their errors determined by that of the barometer at Nicolaieff, or 
as it is technically phrased, ore controlled by it, whereas all the 
barometers of the Caucasian Stations are controlled by that of 
Tiflis. Now these soulhern Russian Stations, taken as a whole, 
can supply data, unique of 1U kind, towards the solution of such 
questions of general meteorology as concerns the Influence of 
large sheets of water and lofty mountain ranges on the state of 
the atmosphere and us movements, if only we be quite certain 
that the barometric readings at the numerous stations over the 
region are comparable with each other. During the past 
summer M. Moritz has made a careful comparison of the/Tiflis 
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and Nicolmieff barometers, by means - of two barometers which he 
carried from Tiflls to Nicolai eff, and back again to Tiflis, with 
the result that the difference between the two barometers by 
which so many barometers arc controlled, is only a tenth part of 
the difference as given by Prof. Wild, or the difference instead 
of being o 028 inch, is only o 003 inch The comparison of 
station barometers is a laborious and delicate operation, If 
the instrument be a Board of Trade barometer, having an 
air-trap, any air lodged in it renders the comparison worthless , 
if not furnished with on air-trap, any air admitted into the tube 
vitiates the comparison; and if care be not Laken in liangmg the 
barometers or m timing the observations so as to secure Lhat each 
attached thermometer truly gives the temperature of the whole 
instrument with its contained mercury, the comparison is not 
satisfactory. 

THk Fau of Temperature in End or Orion er— 
The weather maps of Europe of October 27 and following 
days show remarkable changes in the distnbution of the atmo¬ 
spheric pressure and changes of temperature consequent thereon, 
On the 27th pressures were much higher in the cast than in the 
west of the continent, accompanied with south winds and tempe¬ 
ratures considerably above the average of the season in Great 
Britain ; in other words the meteorological conditions were 
analogous to those described in a recent number of Nature 
(vol, xiv p 536), os characterising the warm weather from 
October 4 to 7 On the 28th, however, barometers began to , 
fall in the extreme north of Norway Thu depression and a 
general lowering of the barometer was propagated southwards 
over Eastern Europe, while at the <uimc time barometers rose to 
a considerable height over Western Europe The necessary 
result, as regards the British Island-, of this altered distribution 
of pressure was a change of wind from south to north and a fall 
of temperature from about 5 " above the average on October 27 
and 2fi, to about 5" below it on October 31 and November x 
In addition to the interest of tins illustration from its bearing on 
the importance of a knowledge of the weather m the extreme 
north of Europe in connection with weather forecasts for Great 
Britain, it is also interesting as a type of those meteorological 
conditions to which some of our severe winter weather is due 
Indeed, some of our severest winter storms of wind and snow 
have occurred with barometric depression! which have advanced 
from the Arctic Sea southwards over Europe ; ami they are 
peculiarly severe in these islands when the centre of the depres¬ 
sion takes a course more to westward than that of last week, or 
when it passes to the south-eastward over the Noith Sea or over 
Denmark 


NOTES r 

WE publish this week the complete Report of Capt. Nares on 
the Arctic Expedition, along with a new map showing m detail 
the various geographical discoveries made by the expedition, our 
map of last week being necessarily very general Wc congratu¬ 
late the Admiralty on the rapidity of the publication, and are;glad 
to be able thus to place on permanent record the general report of 
the Commander of the expedition, both as to its work and its re¬ 
mits, As we said last week, these results will be fully appreciated 
only when the various scientific reports ore published. Of course 
Various schemes have been proposed to accomplish the minor object 
in attempting to attain which our fearless men were baffled—the 
attainment of the Pole A correspondent writes to us suggesting 
the use of a balloon to be inflated at the coal-bed in Discovery 
Bay, and crossing right over the Pole, about 1,000 miles, obtain 
a bird's-eye view of what is below A correspondent in one of 
the daily paper! advocates the use of steam, and that something 
like a tramway should be made to the Foie, the floe-bergs being 
tunnelled if necessary. Another of our correspondent? endeavours 
to show that the ice-masses met with must have been pushed 
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over rom the Siberian coast, though this seems somewhat in¬ 
consistent with the fact of the destruction of the Behring 
Strait whaling fleet by ice. But what do all these groping 
ideas point to but the adoption of Weyprechfs scheme, ad¬ 
vocated by the German Government, and curiously enough 
only now finding Its way into the dally papery as something 
before quite unknown here, though we published it in 
detail a year ago If we are not mistaken we shall have 
to thank both the successes and the failures of this expe¬ 
dition for opening up a new era m Arctic exploration. The 
following promotions for services rendered m connection 
with the Arctic Expedition have been made :—Commander 
A H Markham tn be Captain ; Lieutenants Pelham Aldrich, 
L A. Beaumont, and A A C Parr to be Commanders; Sub- 
Lieutenant C. J M. Conybeare to be Lieutenant; Staff-Surgean 
U. Ninnis, M,D, to bei'Ieet Surgeon; Surgeon? E L Moss, 
M D., and R. W Coppinger, M D,, to be Staff Surgeons, 
Engineers D Carlmel and James Wootton, to be Chief En¬ 
gineers , Assistant Paymaster Thomas Mitchell to be Pay¬ 
master 

As we announced last week, Capt, Allen Young has returned 
with the Pandora Tie was so beset with ice m about 78° N. t 
lhat he was able to accomplish little, though he managed to 
deposit the letters and despatches which he took out for the 
| expedition. Capt. Young found some Eskimo at the high 
latitude of 77° 12' N lf who conducted themselves very well 
I They offered Capt Young’s party everything they had, and 
when asked what tiiey would like to receive, the chief went off 
to the ship and selected a 15-root ash oar and some gimlets. He 
wonted the oar for spear shaft?, and the gimlets lobore ivory and 
bone m order to cut it Some other ihetul presents were given 
them, and they gave in exchange some narwhal’s horns, speci¬ 
mens of fheir pot sLone cooking kettle?, and of the iron pyrites 
used for striking fire Capt Adams, the well-known master of 
the whaler Arctic, has brought home with him to Dundee an 
Eskimo “Chief" named Alnack, thirty-ci^ht years old, who 
has for years begged to be taken to England, His object in 
coming to Dundee is that he may get during the winter, know¬ 
ledge that might be of much importance to the tnbe of which 
he is chief. We hope he will take more kindly to our climate 
and habits than previous Eskimo visitors, 

The following is the award of medals lor the present year by 
the Council of the Royal Society .—The Copley Medal to Fro/ 
Claude Bernard, For Mem R S,, for his numerous contribu¬ 
tions to the science of physiology, a Royal Medal to Mr. William 
Froude, I R S , for his researches, both theoretical and experi¬ 
mental, on the behaviour of ships, their oscillations, their resist¬ 
ance, and their propulsion ; a Royal Medal to Sir C WyviHe 
Thomson, l f R S , for hib successful direction of the scientific 
investigations carried on by H M S Challenger, the Rumfgrd 
Medal to Mr, Pierre Jules Cesar Janssen, For, Mem. K S, for 
hit numerous and important researches in the radiation and 
absorption of light, carried on chiefly by means oi the spectro¬ 
scope The medals will be presented at the anniversary meeting 
of the Society on the 30th ini>L It ib hoped that the two eminent 
Frenchmen named in the foregoing list wiil be able Id appear m 
person on the day appointed 

The store-houses, workshops, and studies of zoology of the 
Jardin des Plantes, Pans, have been recently removed to a new 
and most commodious building in the rue Buffon, where there 
is ample space for scientific work of every kind. Plans have 
likewise been mode for the erection of a large new building in 
front of the *' Galene,” m order to give more space for the 
exhibition of the general collection of zoology 

Russian newspapers announce the death of M. Qriqka&oftaky, 
who, exiled in Siberia, has spent more than ten years in the 
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geological exploration of the country, and recently returned from 
his travel* on the Olenck and the ihorei of the Polar Sea, to 
St Petersburg, where he waa engaged at the Academy m the 
description of his immense collections lie was found on 
October 10 dead in hu room, and it is supposed that he poisoned 
himself 

The Academy of Geneva, whose foundation goes back to the 
sixteenth century, to the time of Calvin and Beza, hu for more 
than three centuries maintained a renown and a value far 
exceeding the dimensions of the small republic which glories in 
its prosperity Five years ago, in consequence of the erection of 
large buildings for Its use and of concomitant legislative deci¬ 
sions, it assumed the title of University, the NaUonal Council 
having decreed the creation of a Faculty of Medicine as an ad¬ 
dition to those of ancient standing Until now this new faculty 
existed only on paper, the buildings intended to receive it not 
having been erected. They have been recently finished , the pro¬ 
fessor? have been chosen from the native medical men, to whom 
have been added some eminent foreigners—Professors SchifT, of 
Florence, Zahn, of Strasburg, and Laskowski, of Pans An 
inaugural ceremony took place on October 26, when addresses 
were given hy the President of the Council of State, the Hector 
of Lhe University, and the Dean of the new Faculty There are 
already fifty students, and the organisation of the new classes has 
been made on a scale entirely satisfactory. 

The AWddeulsche AHgemcincZettung states that Capt, Kielsen, 
of the John Maria, TronlSoe, has reached 8 l 4 ° N. lal between 
Novaya Zemlya and Spuzbergen, and found the sea free of ice 
He discovered an island with a mountain 500 feet high, which 
he called White Island. He supposes that the ice-woll round 
the Tole was, at least this year, at a higher latitude, and that 
the Guir Stream generally follows this direction. 

ThK following statistics with regard to the number of students 
attending German universities during the summer term of this 
year are Lakon from the just published University Calendar for 
1876-7 Berlin—number of students, matriculated and unmatn- 
culated—3,666, of teachers 193. The com. upending numbers in 
Leipzig were 2,803 and 155; Munich, 1,158 and 114 , Breslau, 
1,122 and 108; Gottingen, 1,059 and 119 ; Tubingen, 1,025 an d 
86; Wurzburg, 990 and 66 ; Halle, 902 and 96 , Heidelberg, 
795 and no, Bonn, 785 and 100, Strosburg, 700 and 94, 
Konigsberg, 611 and 82, GreiTswald, 507 and 60, Jena, 503 
and 77 , Marburg, 445 and 69 , Erlangen, 422 and 55 ; Munster, 
415 and 29 ; Giessen, 343 and 59 , Freiburg, 290 and 54 , Kiel, 
223 and 65 ; and Rostock, 141 and 36 Of universities outside 
the German Empire, Vienna had 3,581 students and 247 teachers , 
Dorpat, 844 and 65 ; Graz, 804 and 88 ; Innsbruck, 570 and 67 , 
Zdrich, 355 and 78 \ Bern, 351 and 74, and Basel, 239 and 64 

It u proposed by the Council of the Trades’ Guild of Learn¬ 
ing, in conjunction with the Committee of the National Health 
Society, to organise a course of twenty lectures on the “ Laws 
of Health,*’ to be delivered by W H. Corfield, Professor of 
Hygiene and Public Health in University College, London, in 
the large room of the SocieLy of Arts, John Street, Adelphi, 
W.C., on consecutive Saturdays, commencing November n, at 
8 30 p, m. , excepting the following dates .—December 1 (Friday), 
February 1 (Thursday), March 1 (Thursday) There will be an 
interval of four weeks at Christmas and three weeks at Easter 
Certificates will be awarded to those who satisfy the examiner 
and who have attended not 'less than fifteen lectures out of 
twenty. 

Mft. McMann writes that on p. 18, voL xv. in, our notice of 
his method of comparing spectrum maps, e should have been a. 
The duugp between n and r. is not assumed equal to too, he 
states, boH! assumed equal to I, and is divided Into 100 eq^iai 
parts. * 


In a letter addressed to Dr. Andrews, Prof, Wartmann, of 
Geneva, states, with reference to the communication on Radi, 
ometers to Nature of Oct. 19, that Prof. Frank]and reproduces 
precisely the conclusions which Prof Wartmann gave at one of 
the conferences aL South Kensington in the month of last May. 
The results were published in No. 222 (June 15) of the Archwts 
des Sciences Physiques et Naturelles In the first note which Prof, 
Wartmann published [Archives, No 219, March 15) he said (p 
315) that by making two calorific sources act simultaneously on 
Lhe opposite faces o( the same disc, we obtain an equilibrium when 
the intensity of the prcssuies is in the inverse ratio of the absorb¬ 
ing power uf each face. The experiments, which he made in 
spring, during very favourable mghLs, on the nulliLy of Lhe aclion 
of the lunar light, completed the demon'll rat ion It is lhe calo¬ 
rific radiation winch is the cause of the movements of the radi¬ 
ometer. 

At the recent meeting of the German Association of Natu¬ 
ralists and Physicians, Dr. Hermes described some interesting 
characteristics of the young gorilla in Lhe Berlin aquarium He 
nods and claps his hands to visitors , wakes up like a man and 
stretches himself His keeper niusL always be beside him and 
eat with him lie eals what his keeper eats , they share 
dinner and supper The keeper must remain by him till he goes 
to sleep, his sleep lasting eight hours His easy life has increased 
his weight in a few months from thirty one to thirty-seven 
pounds, f or some weeks he had inflammation of the lungs, 
when his old friend Dr Falkenstein was fetched, who treated 
him with quinine and Ems water, which made him belter. 
When Dr Hermes left the gorilla on Lhe previous Sunday the 
jatter showed Lhe doctor his tongue, clapped his hands, and 
squeezed the hand of the doctor as an indication, the lattei 
believed, of his recovery In fact the gorilla is now one of the 
most popular inhabitants of the Prussian capital. For Pungu, 
as the gorilla 19 called, a large glass palace lias been erected in 
the Beilin Aquarium m connection with the palm-house. 

The Kolmsche Zettung of November 4, reports on the dis¬ 
covery of an ancient bunal ground, during some excavations 
made near Rauschenburg on the Cologne-Mindcn Railway. It 
appears that a number of antiquities were found, and white the 
vases amongst them, as welt as a number of objects found in 
these vases are of undoubtedly Roman origin, it is doubted Lhat 
Lhe people buried there, and whose skeletons were found, were 
of Roman nationality It is believed at present that they were 
Teutons of the third or fourth century who lived in friendly 
intercourse with the neighbouring Romans, and had obLained 
from ihem the objects mentioned. A definite opinion would be 
premature until the whole of the ground is excavated, and a 
scientific investigation has been made of all that is found 
Amongst the objects discovered recently, we may mention a well- 
preserved vase of terra sigiilata On its floor there is bull a 
small remainder of the linen containing Lhe bone-ashes , Lhe vase 
is 20 cm. broad, and 12 cm high , it shows an omamenL 
which is of decidedly Roman origin. Amongst the bone ashes 
in Us interior there were two bronze nails, several molten pieces 
of bronze, and remains of a beautifully ornamented ivory comb 
AnoLher vase, quite full of bone ashes, and roughly worked ol 
coarse clay, consists of two parts almost equal, of which the 
lower one is 25 cm. broad, and 16 cm. high, while the upper one 
is 27 cm brood, and kS cm. high Amongst the bone ashes it 
contained were found several molten pieces of bronze, the 
remain9 of a burnt ivory comb, and a piece of some handsome 
ornamental object maddf of bone. Round this urn several 
smaller vessel* were placed, they were of ordinary gray day, 
two of them of somewhat finer black day. One of them was 
empty, another one contained ten little pieces of clay, about 
3 cm. thick, and perforated, all of different shapes, they had 
very likely been worn u beads on a stung round the neck. 
There was also a little tablet of bronze m this veaseL One of 
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ihe block vtatele see mi to haw Mired far Incense, the other one 
may have unred the same purpose, but being shaped like a thfee- 
ftiviQd Roman lamp* it u probable that it served. as support for 
thtee lamps Of Ibe different pieces of undoubtedly Roman 
vases that were found besides the above, one shows the figure 
of a hare and another that of a running hound—both in relict 

A wish, which was expressed last year at the International 
Geographical Congress hold at Pans, will be realised in January 
next From that date a monthly geographical review will be 
published there, at the Libraine of Ernest Thonfn, and edited 
by Ludonc Drapeyron, Professor at the Lycde Charlemagne, 
and member of the Academic. This Revue Geograpktque will 
contain reports of all work done m connection with geography , 
the investigation of the various methods now employed In 
teaching geography, as well as topography will form some of 
the principal subjects of the Revue Besides theoretical original 
papers, it will publish the latest reports of the different travels 
of discovery going on m various parts of our globe, criticism on 
new geographical works, biographies of celebrated geographers, 
&c The Revue Geogrophijue ig not to be the organ of petty 
party spirit, tut of alt those who see in geogiaphical science one 
of the principal means of breaking the reign or empty rhetorics 
and scholastics Besides geographers'* and geologists, the editor 
invites for co operation the representatives of all historic sciences 
in the widest seme oT the term—paleontologists and ethno 
graphers, as well as arch-eo legists—alt those, therefore, who by 
the application of geography n In tone ^research, wish to open 
new fields for social science in general 

Thu University of Zurich Iits announced tint in future, like 
the German universities, it will grant the doctor's degree only 
after an oral and WTitten examination 
Mr BaycbM 'Wright, of Great Kussell Street, has pro 
cured one of the finest and most complete specimens known 
of the Plesiosaurus from the Liu of Whitby, which is open 
to the inspection of the public until the lath inBt Ihe neck 
is 6J feet long, and the entire animal nearly 17 feet The 
whole of the vertebrre from the head to the tip of the tail aTe 
complete without the slightest break, which gives some idea of 
the entirety and preservation of the animal It wm procured 
from the cliff in which it was found in about twenty pieces, but 
after three weeki incessant work Mr Bryce Wright has mounted 
it in such a manner that one could scarcely believe a bone had 
been disturbed Mr Bryce Wrght, has, wc believe, secured 
this specimen for a foreign institution. 

THE additions to the Zoological Society s Gardens during the 
past week include a Puma (bdu concsl r) from Santa Fe, pre 
seated by Miss Bracsey, two Wild Swine (Sue scro/a) from 
Cuba, preKnted by Mr J Alfonso de Aldama, u Persian 
Gazelle (Gaze!fa subgutterosa) from Pema presented by Mr T 
howler, two Senegal Touracous (Corythorx per so) from West 
Africa, a Sun Bittern (hnrypyga helim) from South America, 
a Scarlet Ibis (/Hr rubra) from Para, a Ring necked Parra beet 
(Faimomis torquaia) from India, two Black Tortoises (Tntudo 
carbonari a), a Common Boa (Boa constrictor) from Panama, a 
Sulphur ^touted Toucan (KampAastei connate) from Carta* 
gena, deposited, an Andean Goom~ (Btrmda msfanoptora) from 
Chili, purchased. 
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used, sand, glam, mortar, lac, &c The Amplest and cheapest 
If a sand of pounded gUis.—On the distribution of magnetism 
on the surface of magnate, by MM Treve and Duraulor The 
more a steel ts carbureted, the mare Is the magnetism con¬ 
densed towards Hi extremities , the less carburet ted, the more is 
magnetism spread out-equally over its surface The authors trfr 
having a aeries of steels prepared by hardening with cold water, 
and they seek to formulate a simple law establishing the relation 
between the coercitive force and the proportion of carbon ^—On 
the deterioration of vineyards of Cdte d Or, by M du MenseL 
—M Wery submitted an apparatus for ventilating apart 
meats and mmei, or increasing the draught of chimneys.—Ou 
the rotatory polarisation of quartz, by MM Soret aud S a rat in 
They extend their observations to the ultra violet rays more 
refrangible than the Une N, and also make more precise measure 
merits The results are tabulated —On the laws of vibratory 
motion of diapasons, by M Mcrcadier The number of vibra¬ 
tions of a prismatic diapason is proportional to its thickness and 
inversely as the square of its length The isochronism of nbra 
tions is not absolutely rigorqus , the duration of the period depends 
011 the amplitude and the temperature In using a diapason ai 
chronograph or interrupter, the instrument wfll not gltp re 
suits quite identical unless you operate at the name tempo 
rature and give the vibrations the same amplitude If fas is 
generally the case) one does not need complete identity and Krge 
amplitudes, (hen provided an amplitu le of 2 to 3 mm be not 
exceeded, and one operate at temperatures 1 (tie different one h 
certain to have the same number of periods per second 11 nearly 
o oogI —Chemical reactions of gallium by M Lecoq dc Bols 
baud ran Inter aiia t further experiment confirms the opinion, 
that oxide of gallium ia more boluble than alumina ui ammonia 
Carbonate of soda only precipitates indium tfter gallium Chlo¬ 
ride of gallium is very soluble and deliquescent A si ghtly acid 
solution of it dned at a mild heat gives needles or crystalline 
Iamellx, which act strongly on polarised light Sulphate of gal 
lium is not deliquescent —On terephtahe aldehyde byM Grimaux 
—On the simultaneous formation of two tnoxyanlhroquiaones and 
the synthesis of a new isomer of purpunne by M Rusetutiehl — 
On the electric apparatus of the torpedo (third pail) ly M 
Rouget In the ciednc discs, besides ramifications of nerve 
fil res and the reticulated nervous plate, one finds only vessels 
and cell elements fibnlK and membranes belonging all to the 
connective tissues, M Rouget offer* a theory as to the me 
chamsm by which the nervous elements produce electrical effects 
—On the phenomena of division of the cellular nucleus, by M 
BTlbn.ni —Variations ot the electric state of muscles in tetanus 
produced by passage of a continuous current studied by means 
of the induced contraction, by MM Moral and luiusamt In 
such tetanus the induced contractions (shocks isolated or also 
ciAted into a tetanus of short duration) are to be regarded oa 
accidents though the comparison of the two trices (inducer and 
induced) indicates but imperfectly the cause of these accidents 
The electric state of the muscle Is sensibly uniform during the 
whole duration of the contraction.—On some parts relating to 
nutrition of the embryo in the egg of the hen The blastoderm 
derives its elements from the yolk, whereas at tha beginning of 
incubation and at least till the time of complete cloture of the 
amnion, the embryo u developed at the coat of the albumen — 
On the influence of poisoning byfthe bulbous agaric on glycmmia 
by M Ore ^Oa the employment of picne acid in treatment of 
wounds, byM Curie 
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THURSDAY, JANUARY 4, 1877 

THE FARADAY LECTURE FOR 1875 
The Life Work of Liebig 1 tn Experimental and Philo - 
sophtc Chemistry . By A. W. Hofmann, F R.S., &c 
Delivered befoie the Chemical Society of London. 
(London Macmillan and Co ) 

N this volume we have given us a sketch of the labours 
of Liebig m the domain of Pure and Applied Che¬ 
mistry, and also an account of his manifold investigations 
in the direction of its Application to Agriculture and 
Physiology. 

Prof. Hofmann has been induced to take the works of 
this great chemist as the theme for the Faraday lecture, 
not only from its being a subject 111 itself rich in most inter¬ 
esting matter, but, that from Liebig's studies on the rela¬ 
tion and mutual bearing of the facts discussed by him, he 
was led to the conception of general laws elucidating 
chemical phenomena ; thus standing beside Faraday as a 
fit representative of our century to future generations. 
Notwithstanding the great reputation Liebig now pos¬ 
sesses, rrof- Hofmann seems to think that at the present 
time, we being almost contemporaneous with this great 
chemist, are not in a position to give to his works such 
appreciation as will be yielded them in the future ; on 
this point Prof Hofmann says 

“As those who wander in a mountain chain cannot 
appreciate the sky-reaching grandeur of us lofty peaks as 
well as those who remotely from the plains beneath con¬ 
template its snow-crowned summits, so we, the contem¬ 
poraries of Faraday and Liebig cannot perceive the full 
dignity of their commanding forms—the philosophic pin¬ 
nacles of this century—as they will hereafter appear to 
distant generations of posterity. In these days Faraday 
and Liebig will be looked up to with such reverence as it 
is ours to offer to the mighty spirits of the past—to such 
giant figures as those of Galileo, Kepler, Newton, and 
Lavoisier. And as that bright constellation shines on us 
from the misty darkness of the past, so will the names of 
Faraday and Liebig—stars of co-equal lustre—throw for¬ 
ward their bright beams on our successors through the 
far-reaching vista of ages yet to come.” 

Although expressing himself at the outset embarrassed 
by tbe richness of the subject, and consequently the diffi¬ 
culty of making any proper classification or selection of 
the many interesting investigations and discoveries to be 
discussed. Prof. Hofmann must be congratulated on the 
very successful result which has crowned his endeavours 
Commencing with a short review of the general work 
of Liebig with regard to the elaboration of apparatus and 
analytical methods Tor chemical research, Prof. Hofmann 
proceeds to speak of the great power Liebig had in im¬ 
parting knowledge to others, and his influence over Lhe 
mind of his pupils. He neit draws attention to the re¬ 
semblance between the labours of Liebig and Faraday in 
abstract science, and the abundant results they have pro¬ 
duced in their applications to the useful aits. 

In tbe field of agricultural chemistry, in his investigation 
of the laws regulating the growth of plants, we learn 
from Prof Hofmann that Liebig first penetrated tbe 
dosAft and uncertainty which had previously misted, 
hVllMilKME with certainty the relation which exists 
betwedS^the growing pleat and soil and air in which 
Vet ay—No. 375 


it llvea Standing as a monument of his most ex¬ 
haustive researches on this point, we have his two works : 

" Chemistry in its Application to Agriculture and Physio¬ 
logy,” and '* The Natural Laws of Husbandry,” this latter 
work constituting the first perfect treatise on the philo- 
srphy of agriculture which had appeared up to that time. 
To Liebig is also due the knowledge we now possess, that 
for proper vegetable growth the plant must be supplied 
through the land with those constituents which are found 
in it* ash , and, as a sequence following from this, the 
fact, that should the soil become deprived of such con¬ 
stituents, it will be unfit for further plant growth till the 
proper saline ingredients are returned to it With the 
knowledge acquired on such points he was naturally led 
to the production of artificial manures as a means for the 
fertilisation of land impoverished and exhausted by the 
crops grown upon it. 

Passing from Liebig’s labours in agricultural chemistry 
to those in the higher branch of biology, we find his dis¬ 
coveries producing no less perfect and important results. 
Although many isolated researches, as those of Chevreul, 
Berzelius, Gmelin, and Tiedeman, had been already con¬ 
ducted on certain constituents of the animal economy, 
still we owe to Liebig the collection of these widespread 
attempts into a “ focus 11 for the elucidation of the phe¬ 
nomena of animal life. Of Liebig's chcmico-biological work 
perhaps the best instances we can refer to are his “ Invent* 
gallons into the Origin of Animal Heat,’ 1 his 11 Theory 
with regard to the Nutrition of Animals,” and his ” Doc¬ 
trine of the Origin and Function of Fat in the Animal 
Economy ” 1 11 the first 0/ these inquiries he reviews the 

ideas of Lavoisier and Laplace, and the experiments of 
Dulong and Desprclz, pointing out the errors of experi¬ 
ment the two latter investigators had fallen into, and 
from his own minute calculations proving the sensible 
heat of the animal body to be explained by the processes 
of combustion carried on within the organism. From his 
inquiries into the chemical nature of food, Liebig was led 
to his theory that the vegetable stands in a position inter¬ 
mediate between the mincial and Lhe animal. The animal 
being unable to assimilate inorganic compounds, the 
vegetable acts as a means for transforming the mineral 
molecules into those of a higher order ht for the proper 
maintenance of the animal organism The facts neces¬ 
sary for the support of his theory are to be found in the 
identity in composition of the nitrogenous principles, 
animal and vegetable, albumin, casein, and fibrin ; a fact 
previously pointed out by Mulder, but exactly determined 
through analysis either by Liebig.oi hn pupils. 

In the views promulgated by Liebig that it is in the 
animal organism, through the transformation of starch, 
sugar, &c,, that the chief formation of fat takes place, he 
was led into a long and animated controversy with Dumas 
and Houssingault; but in this, as in other of his discus¬ 
sions, experiment has decided in favour of Liebig. 
Although the experiments of Jus opponents proved the 
existence of fat in vegetables, it was nevertheless in quan¬ 
tities quite insufficient to account for the amount found 
in animals when fed artificially on vegetable food alone. 
Like his Investigations in agricultural chemistry, Liebig's 
discoveries in the biological branch yielded their propor¬ 
tion of practical applications, and from his investigations 
of the composition and nutrition of the animal body arose 
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the methods now used for the preparation of condensed 
food and for its preservation without decomposition. 

On examining the purely scientific work of Liebig 
brought before our notice by Prof. Hofmann, the reader 
Is at once struck by the varied nature of the researches 
In his experiments on the cyanogen group, resulting from 
his examination of the fulminates, we are led back to 
some of the earliest stages of Liebig’s scientific career. 
In this investigation, published at the age of nineteen 
and detailing experiments extending over two years, we 
have accurate proof given us of the very early age at 
which he had recognised the natural tendency of his 
mind. His experiments proving the fulminates to be 
isomeric with the cyanates brought him in contact with 
Wtthler, already working on the same ground, this friend¬ 
ship being soon destined to exercise a most important 
influence upon organic chemistry. 

Liebig’s investigations upon alcohol and its derivatives 
are interesting, not only from the fact that it was from 
his earlier experiments on this body proceeded the dis¬ 
covery of chloral and chloroform, but also that in his 
endeavours to elucidate the constitution of alcohol he 
was led into a long protracted discussion with Dumas 
and Boullay, a discussion resulting m the victory of 
Liebig. It would be impossible here to give a detailed 
notice of the remaining investigations of Liebig touched 
on by Prof Hofmann in his discourse ; it will be suffi¬ 
cient for us to mention Liebig’s researches on the group 
of benzoic compounds, his discoveries in uric acid and its 
derivatives, executed in conjunction with Wohler, and his 
elaborate work on the constitution of the organic acids 

Many as Liebig’s experimental researches were he still 
found time for literary labour. It would be almost suffi¬ 
cient to mention the work founded by him, in conjunction 
with his friends, Wohler and Hermann Kopp, as early as 
1832, a work then and now known as “ Liebig’s Annalen,” 
a most invaluable collection of recent experimental dis¬ 
covery. Of his other larger works two more may be 
mentioned, his “ Dictionary of Pure and Applied Che¬ 
mistry,” begun conjointly with Poggendorff and Wohlci, 
and his ,f Handbook of Organic Chemistry,” a treatise 
translated into French and English by Gerhardt and 
Gregory respectively 

Examining the whole “Life Work of Liebig” as put 
before us in this admirable discourse of Prof. Hofmann, 
the reader must be at once struck with the enormous 
amount of work which it is almost impossible to believe 
could have been accomplished by one man during a life¬ 
time. The number of his papers published in the records 
of the Royal Society alone is, we are told by Prof. 
Hofmann, 317, of which 283 are by Liebig himself, the 
remainder published in conjunction with other chemists 
It is worthy of remark, however, that Irom the number 
and ability of the pupils he drew around him, Liebig was 
able to truat certain of his researches to their care, in¬ 
variably, however, giving his assistants all credit for any 
ideas or discoveries of their own. 

If Liebig was-followed ardently by his pupils it was 
because he possessed the rare gift of inspiring them not 
only with admiration but with love. With the spirit 
which w&s equally characteristic of Faraday’s genius, 
Liebig endeavoured to lead his followers beyond mere 
single spheres of thought to the conception of laws regu¬ 


lating wide ranges of phenomena, tending in their results 
to the material welfare of mankind. 

We feel sure that this interesting account of the work 
of one so distinguished and widely known as Justus 
Liebig, will be read with great pleasure not only by 
chemists but by all who are interested in the progress of 
natural science. John M. Thomson 


HUNTING-GROUNDS OF THE GREAT WEST 

The Hunting-Grounds of the Great West, a Description 
of the Plains , Gaine t and Indians of the Great North - 
American Desert By Richard Irving Dodge, Lieut.- 
Col. U.S A. With an Introduction by William Black- 
more. (London : Chatto and Windus.) 

M R. WILLIAM BLACKMORE, well known to 
anthropologists m connection with the Blackmore 
Museum at Salisbury, hunted buffalo on the great plains 
of the Far West with Coi Dodge. The American 
colonel's camp-fire stones seemed to his English com¬ 
panion well worth preserving, and thus the present volume 
came to be written, and dedicated to Mr Blackmore, who 
has prefaced it with an introduction on'the Indian tribes 
of North America and the causes of their extinction. No 
doubt Mr. Blackmore was right in encouraging [his friend 
to write his book, which contains much curious informa¬ 
tion not got up out of other books, but drawn direct from 
life in the Indian country, and told well m barrack-room 
fashion. The bold picturesque illustrations by Gnset suit 
the contents well, and the volume in its red and gold 
binding might have been recommended as a gift-book, 
had the author had the discretion and good taste to 
exclude certain stories as to the relations of the sexes 
among Indian tribes, as well as several pages of revolting 
details respecting the fate of those who fall as captives 
into the hands of such tribes as the Comanches, which 
ought not to have found a place in it. 

In pointing out that these contents must in great 
measure remove the book from popular circulation, we do 
not say that they should not have been printed some¬ 
where, though a smart ad captandum volume was not the 
proper place In fact they form part of a general descrip¬ 
tion of Indian society, which students of the development 
oflaw and morals may read with considerable advantage. 
The necessary growth of some rule of female propriety in 
societies where the women are the absolute chattels of 
the men, is illustrated with remarkable clearness among 
the Cheyennes (see p. 301, &c.), and all'the more plainly 
by contrast with the habits of their husbands, who, being 
no one’s property, own no social restraint whatever. 
Again, however brutal 'the individuals of any tribe may 
be, there must be a social contract observed or the whole 
society would collapse, This also is well shown among 
the Cheyennes, by the fact that women obtain absolute 
protection by a merely symbolic form, which, if any man 
failed to respect, he would certainly be killed (p 303). 
Again, the existing marriage law of the Cheyennes (p. 300) 
furnishes an instructive commentary on the story of King 
Gunther’s marriage with Brynhild in the Nibelungen 
Lied, which is possibly a relic of Germanic eastern in 
remote barbaric times, These are a few among nllny 
points In which modem savage society throwa ligflum the - 
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ancient manners of nations now in the front ranks of 
culture. 

The jstate of the savage mind as contrasted with that 
of the civilised man is well brought out in the following 
remarks by Col. Dodge as to what will and what will not 
astonish an Indian .— 

11 The Indian has actual and common experience of 
many articles of civilised manufacture, the simplest of 
which is as entirely beyond his comprehension as the 
most complicated He would be a simple exclamation- 
point did he show surprise at everything new Lo him, or 
which he does not understand lie goes to the other 
extreme, and rarely shows or feels surprise at anything 
He visits the States, looks unmoved at the steamboat 
and locomotive. People call it stoicism. They forget 
that to his ignorance the production of a glass bottle is as 
inscrutable as the sound of the thunder. A piece of gaudy 
calico is a marvel , a common mirror a miracle He 
knows nothing of the comparative difficulties of inven¬ 
tion and manufacture, and to him the mechanism of a 
locomotive is not in any way more matter of surprise 
than that of the wheelbarrow. Wlicn things in their own 
daily experience are performed in what to them is a re¬ 
markable way, they do express the most profound asto¬ 
nishment I have seen several hundreds of Indians, 
eager and excited, following from one telegraph pole to 
another a rep.urer, whose legs were encased in climbing 
boots. When he walked easily, foot over foot, up the 
pole, IhLir surprise and delight found vent m the most 
vociferous expressions of applause and admiration A 
white lady mounted on a side-saddle, in what to the 
Indian women would be almost an impossible position, 
would excite more surprise and admiration than would a 
Howe's printing press in full operation’ 1 (p. 309). 

Both Mr. Blackmore and CoL Dodge lament over the 
wanton destiuction of the bulTalo in the hunting-grounds 
of the Far West, where they are killed by tens of thou¬ 
sands merely for the value of their hides. On the Aikansas 
River, where the hunters had formed a line of camps, and 
shot the buffalo night and morning when they came down 
to drink, Mr. Blackmore found their putrid carcases in a 
continuous line along the banks (p. xvu ). He reckons 
that in three years as many buffalo have been thus waste- 
fully slaughtered as there are cattle in Holland and Bel¬ 
gium, and the map prefixed to the book shows the 
insignificant patches to which the buffalo ground, in 
1830 extending across the whole middle of the continent, 
had shrunk by 1876. How recklessly the extermination 
was carried on may be judged from the description, at 
p. 137, of the “great buffalo-skinner's" method of using 
a waggon and horses to take the hide off the carcase at 
one puli, the ordinary method of careful flaying being found 
too slow. The destruction of the buffalo, driving the tribes 
of hunting Indians to starvation and revolt, has done 
much to hasten the extinction of Lhis doomed race But 
it is not the only cause of theii destruction so swiftly 
going on. Every one who reads the details here given as 
to how the Indians carry on their war against the white 
settlers, must see that the whites will inevitably pursue 
the policy of killing them down till only a helpless rem¬ 
nant survives. But every candid reader will agree with 
Mr. Blackmore and Col Dodge that it is the ill-treatment 
of the settlers, and the faithless disregard of Indian 
treaties by the American Government, that have made 
the warrior tribes into human wolves. It is evident that 
a humaae while firm pohey might have given the Indian 
tribes at Mast some generations of existence and well being, 


We English have much to reproach ourselves with as 
to the treatment of indigenous tribes, but in Canada these 
have not fared quite so ill as in the United States. In¬ 
deed, Mr, Blackmore shows by American testimony that 
the comparatively prosperous condition of the Indian 
tribes in the British possessions is due to our more just 
and kindly management of them But their prospects 
look hopeless enough in such districts as Idaho, in United 
States territory, where the legislature could put forth the 
following proclamation of reward to men who go 11 Indian 
hunting”:—“That for every buck scalp be paid $100, 
and for every squaw $50, and #25 for everything in the 
shape of an Indian under ten years of age” 

Col. Dodge's chapter on “Travel’' contains an inte- 
lesting description of Lhe branching ravines which inter¬ 
sect the table-land of the western plains, where valley- 
systems, with their numberless tributaries, often approach 
one another ■so as to be only ‘C arated by narrow 
u divides " .Such a region presents interesting problems 
of valley-excavation to the geologist, but extraordinary 
difficulties to the path-finder, who, thou »h his destination 
may be but a few miles off in the str.H" ,t line, has to find 
and follow the divide, often in a circuitous track of as 
many leagues, that he may avoid a scuie of deep ravines 
which cut the ground between. Going un divides is easy 
enough, for they all must reach the p^n-Mpal, or summit, 
divide ; but in going down, the one pi.u ti< able divide has 
to be selected from hundreds which at the iop look just as 
practicable lo the waggoner, but only 1 <m i him, with his 
loaded wains, down upon the tongue oi ’and in the foik 
of two steep ravines, where he must turn back and try 
again. Where there are buffalo, their tiail marks the 
pioper route, but otherwise the intricate maze can hardly 
be threaded except with the aid of an Indian guide or a 
perfect map. An account of these valleys, with a sketch 
like the author’s, should find its way into every book on 
physical geography 


OUR ROOK SHELF 

The Combined Note-book and Lecture Notes for the Use 

of Chemical Students By Thomas Eltolt, F.C .S , &c. 

(London. Simpkm, Marshall, and Co , 1S76 ) 

Mr Ei/ioft is, we sec from his title-page, engaged in 
teaching chemistry to two very large evening classes and 
also to the matriculation class at St. Bartholomew's Hos¬ 
pital, he has therefore very considerable experience as to 
the kind of mstiuction required by students going up for 
examination either to the University of London matricu¬ 
lation examinations, or to those of the Science and Art 
Department His knowledge of the wants of the students 
has no doubt led him to the production of the 11 Note¬ 
book ” we have before us ; and we do not doubt that the 
system here followed will save the student much trouble 
otherwise meuired in wading through his own notes, so 
often ill arranged, and missing lhe salient points of the 
lecture. 

The first twelve pages of Lhe book following the index 
arc occupied with a mass of useful memoranda, as we 
should prefer to call them, such as notes on formula.', 
atomic weights, nomenclature, use of numbers, brackets, 
and signs, &c,, in formulae , the construction of constitu¬ 
tional formula, the base saturating power of acids, the 
density of gases, calculation of formula* from analyses, 
and that tremendous crux with Lhe ordinary student, the 
crith. 

Of course the book is not intended fm regular science 
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atudrati such as attend the Royal College of Chemistry 
and other science schools, but rather for those who tike 
up chemistry either as a branch of general education or 
u an evening study, and for this purpose It seetns to be 
well fitted , at the same time there 11 the danger of cram 
to be guarded against The author evidently feels this 
and has endeavoured to provide against it in a somewhat 
original manner Pages 102-121 are divided into double 
columns the left hand one on each page containing the 
preparation or reaction formulae of one of the non metallic 
elements and their more simple compounds \ the right 
hand column is left blank, and the student is requested 
to note the conditions under which each substance is 
prepared either from the lecture or from a text book 
This device would if conscientiously earned out by the 
teacher, probably prevent cram of a certain sort, and 
compel tne student to know a little more than the mere 
formula of a reaction or preparation At the same time 
we must confess that we must still regard this knowledge 
as only another form of cram which is infinite in Us 
varieties and made to suit the ldiosynci isies of each mdi 
vidual examiner, and which will exist as long as any form 
of knowledge continues to be looked on as something to 
“pass" an examination In , and as long as examiners 
continue to look only to a set of answers given on a cer 
tain day in a certain time to a particular set of question';, 
and not to the general chaiacter ind np'icity of the 
student We therefore think that Mr I Uoft will meet 
with failure in his well meant effort, we trust, however, 
that he will continue to persevere 

The rest of the boob is divided mto double pages, 
meant for notes on particular elements, the pages being 
divided according to a scheme in which specific gravity, 
in the state of solid, liquid, or gas, colour, melting point, 
and boiling point, 11 e successively consideied Another 
space is reserved for the description of the experiment, a 
third for sketches of apparatus, and a fourth for tests Jor 
the identification of Ihe body These pages will no doubt 
teach the student to systematise his notes to a very con 
sjderable extent and indicate to him a detailed method of 
observation j 

In conclusion, we note that Mr Eltoft in his short pre 
face, expressly states that his “note book” is “not in any 
way supposed to take the place of a text book, but to act 
as an adjunct to it ’ We tegard it 111 this light as an honest 
effort to assist the large class of students lor whom it is 
intended, and we hope that the author will watch the 
effect of the book on the classes he is teaching, look on 
his present effort as experimental, and come forward again 
with the aid of his increased experience to still further 
improve his work 

R J Friwfll 


LTTTERS TO TUT EDITOR 

\ffu EdUcr dots not hold himself responsible for opinions express* l 
by hts correspondents Neither can he undertake to return, 
or to correspond 11 uh the writers of, rejected manuscripts 
No notice is txkcH of anonymous communications ] 

Solar Physics at the Present Time 

In reference to Prof C V Smyth 1 letter in Nature, 
voL xv p *157, I think it my duly to state that Prof Smyth's 
remark oa the priority of hia exhibited results of observations 
of dccp-lunk Lbennomerrrs (as bearing on the question of trnna 
mission of waves of temperature into or from the interior of the 
earth) la perfectly correct 

It was only in the last summer that, having occasion to 
inspect tome parts of Prof Smyth's printed "Observations," 
I became acquainted with the extensive series of diagrams illus¬ 
trating this matter I have not yet been able to refer to his cited 
paper w the " Philosophical Transactions. 1 G 1 ) Airy 

Royal Observatory, Greenwich, S E , 

1877, January I 


Just Intonation, ftc 

Under this heading your correspondent "A R C," while 
explaining Mr Colin Browns "natural fingerboard,' Writes 
thus —"The vibration numbers of the diatonic Help bcln^ 
represented by— 

1 9 J £ 3 j. >5 a 

■ 8’ 4 3' 2' 3 &' 

If we huil l upon Mil dommint ", the vibration numbers will lie — 


i 9 5 4J 3 *7 1 t$ 2 
1 8 1 4' 3 >* 16 S' *' 


and if wc build 1 pDn Uic subdomlnanl ^ the vibration numbers 
will be— 



S 4 
4 * 3 ' 


3 

2* 


S 

3 * 


16 
9 * 
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Unless 11 A R C proposes some new system of tuning, I 
submit ih'it lie i& in error m the first steps of his taro exsmpes 
1 be dommint of C it. G, and from G lo A Is a minor, and not a 
imjor tone Abo the snbdomlnarit to C u F, ind from T to G 
ib a major, and not a minor, tone I do not pursue the analyst', 
not dcsmng to criticue oversight*, hut to draw attention to a not 
uncommon misconception of the figures in the above scale, and 11 
the general adoption of a miscalculation as to the 10 called 

Comma of Pythagoras 

An eminent mathematician, not long deceased, derived our 
diatonic scale from the one note F, by the following process — 
"I AC—( LG—GliD thus taking the common chorda of 
three different keys Had he followed out Ins system of adding 
on a new scale from Lhe 1 ifih of the preceding, Jil would have 
gone the round of the keys, and have derived them all from F, 
which wouli have been tne teda tu> a ( alsurlum 

Nothing can be dearer than the history of the scale, and It 
carries wuh it c nviction of its truth The octave was formed 
out of two Greek conjoined tetrachorth, such as B ( I)L and 
I I GA, the F being common to both Then the lower A was 
al led at the bottom to complete the octave; and it was called 
"the added nctc {proslanif tame nos) because it did not form 
part of any tetr'ichord The reduction from the eight noles of 
llie two tetrachords to seven is attributed to a superstition In 
favour of the number oeven i hus came our ABC DhFO A— 
& minor scale wiLh a minor Seventh—and from it came our truer 
nnjor scale, by commencing on the third note, C, hit cirrying 
with 1L all the imperfections of Lhe double root of the original 
No improvement has been made in the scale since the days when 
Archylaj, the friend of Plato, introduced the consonant major 
Third, and F ralosthencs the minor Third Our present scale 
is therefore absolutely anterior to the Chrl tian era, the ratios of 
Us intervals given by Greek authors prove the 1 lentil/ irresistibly 
lyet us then look to the figures which represent our scale as 

ARC has justly given them lhe large I and 2 refer to C 
as lhe fundamental note and its octave lhe 3 to 2, tht, 5 to 4, 
llie 9 to 8, and the 15 to 8 represent octaves of lhe key note 
(3, 4, or 8), but the 4 to 1 (the interval of a Fourth) and the 
5 to 3 (Lhe interval of a major Sixth) refer to C only as tha so 
called 1 Twelfth * above T, and not to L os the octave If wc 
play either of there two notes, F or A, with C, we cannot use C 
as a consonant bass We must take t, and thus we have the 
old tetrachord system, with Us double root, running in our pre 
sent scale In all keys the tome and the subdomiQant are both 
necessary basses F and A belong exclusively to 1 . but B and 
D have no relation to F, not being aliquot parts of the F string 
fbey belong to the scale of C, but more intimately to that of G 
Ihe F itnng exceeds the length of the C string by 3 to 2, be¬ 
cause its sound is that of a Fifth below C, therefore any 
attempts to bring the sounds of our scale to a common denomi¬ 
nator are fallacious, the first law of Proportion helng that 
" Ratio can subsist only between quantities of the same kind " 
Thus the 11 24, 27, 30, 32, 36, 40, 4$, 48,” cannot be accepted, 
because the 32 intended for the 4 to 3 of the scale, and the 40 
for 5 to 3, represent other intervals The 4 to 3 or C u the 
Fourth from C down to G, and the 5 to 3 of C is the major 
Sixth from E down to G The 33 and 40 are not appHoabie to 
the interval of a Tourth from F down to C, nor to the major 
Sixth from A down to C 

And how as to the so-called "comma of Pvthogpras,” a 
strange nsine for the interval of 531441 to 5£4*tB I Can tbt 
modest Inventor, who has concealed hie own name, few sup¬ 
posed that the Greeks hod musical instruments so Very far 
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beyond the compass of our seven or eight octave grand piano¬ 
fortes ? ThU interval 1b simply the access of the twelfth power 
Of 3 over the nineteenth power of a. As powers of 3 are 
Twelfths, in music—octaves with Fifths, and not merely Fifths 
—sbd as octaves art bowers of 2, this comma represents 11 
f harp as topping C lb lU nineteenth octave- Happily any nine¬ 
teenth octsivte is beyond our powers of hearing, even if wc adopt 
a Ho, 1 with only one vibration in a tecuml of time Wc may 
therefore dismiss so disagreeable a sound Lo the so-called “Music 
of the Spheres, !l m compliment to Pythagoras, who 1= supposed 
to have been acquainted with music of that kmd 

We are Loo generally prone to rely upon the labours of our 
predecessors, and hence this peculiar comma has been received 
without examination, ai the overlapping of twelve Fifths over 
aeven octaves, as stated by <( A. I< C " After having tiaced 
what it really is, wishing to find the author of the miscalculation, 
I look up a newly-acquired copy of Koch’s 11 Musikulisches 
Lexicon, which, although writtrn in the lns>t century, is still 
reputed os a work or authority, and has been re-edited by Arrey 
von Dommer (8vo, Heidelberg) 1S65) I found a more curious 
mistake , instead of twelve Fifths, it is there stated to be twelve 
Fourths or Fifths, and Koch's way of proving it is by multi¬ 
plying the ratios, not as fractions, but as whole numbers h nr 
example, a Filth and a Fourth we know to make one octave, 
but KoLh multiplies 3 times 3 -= 9 in one column, and 4 limes 
a =* 6 in the other (p. 24.) As (he twelve threes are in one 
column, he arrives by multiplication at the twelfth power of 3, 
and ms the fouis and twos are in the other column, he arrives at 
the nineteenth power of 2 It ih desirable that this should be 
known os a caution against too-ready acquiescence in Koch's 
calculations. Wm Chai'itll 


On “Comatula (Antedon) Rosacea,” and the Family 
14 Comatulidue ” 

May I be allowed to point out to Mr. Sleblnng that Co - 
matula and Antedon arc not precisely equivalent names, but that 
the genus Antedon represents only one of name five ur six 
different types, to ail of whn.li “ Lamandds happily appropriate 
designation Comatula " 19 equally applicable , and that this i» 
now geiiLially used as a aoit of family name, and only when 
■Lnct scientific accuracy is not very important, as a generic name 

Johannes Muller, who laid the foundation of nearly the whole 
of our present knowledge of the zoology and morphology of Lhe 
family, was the firht to recognise that Lamarck's designation, 
Comatula included more than one type j m his wcll-knuwn 
memoir, “Ucber die Gattung Comatula, Lamarck, und lhre 
Arten,” he indicated two distinct varieiiBi of Coma/nfir, the one 
represented by the ordinary Comatula rosacea, with a central or 
subcenlrul mouth, and symmetrically distributed ambulacra! 
furrow b , and anuLher, which he first recognised In the ordi¬ 
nary Comatula solans, Lamarck, to which he gave lhe name 
Athnometra . In this type the mouth is marginal, and the furrows 
of the tea arms open at equal intervals into a circular furrow 
running round the edge of the disc, lhe centre of which occu¬ 
pied by Lhe anal lube. The first of these types 15 tint Lo which 
de Freinitiville 1 * name of A ntedon in now usually applied. Muller, 
however, seems nevei to have lieen Acquainted wuh this name, 
and adopted Leach’s genus Alccto , which was constituted Lhrcc 
years subsequently to Antedon , while Comatula did not appear 
lUl a year later. Recent observations have, however, shown that 
Aledo, as used by Muller, really includes many fotms that are 
true Aefwomrfrtr, and the name has passed gradually into dis¬ 
use, La its original application to the Cnnouls , this was all the 
(Hate necessary, aa the name has been generally received as desig¬ 
nating a genus established by Lamouroux in 1821, lor a lecLion 
of the Polyeoa. 

Muller was in the habit of using a sort of trinomial nomen¬ 
clature in his descriptions of the species of Comatula, thus, 
Comatula (Afacto) europera, and Comatula (Acttnomctra) solan* , 

It mil probably be advisable to continue this practice, and it is 
thfcrefpra somewhat unfortunate lha ihU. Norman 1 should have 
transposed Antedon into a masculine name, for de Freimnydle, who 
first proposed it, used it as a feminine one, and described his first 
ana only species as Antedon gorgoma x which u probably lhe same 
u Comatula car%nata % Lain. Pourtaleb has already adopted A ntt¬ 
don as a feminine name, and we should probably ao well to 
follow hU example, especially if we employ Muller's very con¬ 
venient system of trinomial nomenclature, for it is for simpler to , 

* “ On tWa Own and Bpsdes or British Echinodermati/’ Aad. Maf . I 
If. ff., in. infig. I 
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write Comatula [Antedon) rosacea, than Comatula rosacea ~ 
Antedon rosaceus. 

Resides these two types Antedon and Actinemetra , there u, os 
Muller pointed out, anoLher division of the Comatula represented 
by the recent Comaker of Agassiz and the fossil Solatwcrmus of 
the Wurtemburg Jurakalk ; these arc distinguished from the ordi¬ 
nary Comatula by the fact that five small baaals appear externally 
between the first ndials The five small ossicles lying between 
the second radial a of An'ufan Dubemi, BoULche. are possibly 
also external ba^aN It is unfortunate that Buhlicne vu unable 
to make a further examination of this species, and so determine 
Lhis very interesting point. 

Muller considered Solanocnnus, or at any rate S. costatus and 
S.sci obtculatus m genencaliy identical with Comaster, and pointed 
out that the differences in the form of lhe “knopf / 1 or rentro- 
dorsal basin, which is elongated and more or less fusiform in 
Solanocnnus, and hemispherical in Cot/taster, could not be 
regarded as of generic value, for similar differences occur 
among dUTerent species of Lhe recent Coma'uhc , r.j> , between 
C K\chnchtn , Mull and C phalangmm, Mull I have 
recently found that such differences may occur wiLhin llii 
limits of the same species Thu*, of the two specimens of 
Comatula {Antedon) macrocmma 111 the Pans museum, one has 
a hemispherical centrodorsul basin, just like that of Comatula 
{Aft/nlon) }*schruhtu,, while in the other it is a short pentagonal 
or nearly circular column, rm which the cirrhi are disposed in 
four alternating row*, precisely as m Solanocrtnus Go'tc, who 
has recently made some most beautiful observations upon the 
embryology of Comatula, opposes the view first suggested by 
Sir WyviUe Thomson, and since adopted and strengthened by 
Dr Caiptnter, tint the centrodoraal basin'rcprescnts a coalesced 
senes of the nodal or cirrh us-bearing stein-joints m the stalked 
Cnnoids, but its condition in Solaris nnus and Antedon macroi- 
nemu seems to show unmistakably that Sir Wyville Thomson 1 * 
determination of us lioinologic* 1* the correct one, especially 
when it is lemunbcred lliat, as Goldinas says, young specimens 
of Solanocrtnus aic not uncommon, in which the articular sin- 
faces of the segments composing the elongated “knopf” oro 
visible, although in Lhe adult animal they become 10 closely 
United as to be inseparible . 1 

Unfortunately we do not know the position of the mouth in 
Comaster , the only specimen yeL known having been dissected by 
GoLdfuss, who says little or nothing about the ventral surface ; 
but in Pkanogtnia, a new genus of the free Cnnoids established 
by Loved, iL is central, as in Antedon , 

These four types, Antidsn, Actmometra, Comaster, and Pha 
nogniui, all currenily regarded as belonging Lo Lamarck’s genua, 
Comatula, differ very considerably from one another in many 
points, peihaps the most characteristic of which is the condition 
of the bawls in the adult Animal. 

In Antedon, as shown by Dr Carpenter, the primitive basils 
of the TenLacrinoid larva undergo a very remarkable metamor¬ 
phosis into Lhe small and relatively insignificant “rosette , " Lhis 
is almost enLircly inclosed within the circlet of first radials, with 
which it becomes more or leu fused in lhe adult animal, and by 
which it is so concealed as veiy readily to escape notice, so that 
all the older investigators either denied the existence of basals at 
all, or like Goldfuss, mistook the first radials for basals. I have 
recently found that in Actinometra solans (Muller 1 ! typical 
species), and in several other species of the genus, the basals are 
relatively very large, and take the shape, not of a f< rosette/’ but 
of a five-pointed v ar, 1 he rays of which lie on Lhe dorsal aspect 
of the five sutures uf the fiisL radials with one another, while its 
centre 14 simply an open and very delicate calcareous network, 
more 01 less connected with that proceeding from the lanet 
surface oi the radial circlcL, These basals are readd r exposed 
by the removal of Lhe flattened centrodoraal basin, the ventral 
aspect of which exhibits five stellate mterrodial depressions, into 
winch the basals fit, but ihey never extend Outwards so far as Lo 
be visible externally. 

This last oondiUon, of external basals, ocean, however, in 
Comas far, and in the Jurassic So/anorrtnns. The cenlrodorsal 
basin of Comastcr u hemispherical, and round Its ventral margin 
lie five small triangular basals, not in contact with one another, 
but so widely separated that the first radiaU lying between them 

1 Farther, In the singularly minute Comaiult* mlticrfi found by Pbihppi 
between the valves of a fosAtl Isecuediti cor from lhe Sicilian J'eriijries the 
Lentroriorsal, whic.li he calls the “Velch itQck,” it elongated, egg-shaped, 
tmd visibly compo^im, branng at least iwn, and very probably several mure, 
xllernatbig rows of cirrhi jtul like that of Antedon. mactv-Mrma I ban 
bttl« doubt but that this ipeclts was a rn*c A nttdon, and an ancoslDr of our 
repeat Antcdoit joutcui which is now ab common in tho M^dnerr moon. 
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articulate directly with the centroi'nrfal baiin, while their Infero- 
lateral angle! are truncated 10 ns to make room Tor the Inter¬ 
vening baulk 

Thebosals of Phauogm'a appear to be in a condition inter¬ 
mediate between that ol Antedon and Actinometra , Lovln 
describes them ns internal an] concealed, forming a small rosette 
with a central pentagonal opening, and marked on lU ventral 
face by Are sinuses, which receive processes from the sutures of 
the tint radials. 

We have thus a very interesting senes of transitions from 
Anitdon tu Pentacrxnus , firstly through Pkanogema and Ac/ino- 
metra tu Comaster 3 thence to Solanocnnus costalus, in which the 
basalfi resemble those of Comaster, but the centrodorsAl basin 15 
elongated and visibly composite , and finally to *S j*e^en, Gold- 
fust, m which the basils are so wide that they are completely in 
contact with one another all round, precisely as in Pintacrtnus , 
this genus then only differs as far as the stem and basals are con¬ 
cerned, from S.jtrgert, by the fact that its nodal curling 4 )earing 
stem-flegmenti are not fused together, but separated from one 
another by more or fewer of the internodal ones which do not 
bear cirrhi 

6 olanocrtnus thus constitutes, as already pointed out by Gold- 
fuss, a very interesting intermediate form hetween the b talked 
Pentacrim and the ordinary free-living Comatuhc , which are only 
stalked in Lheir young stages 

.Besides the above mentioned four generic types, or rather five, 
If Pictet be nght in erecting S jergers into a separate genus, 
Lamarck’s name Comatula aRo includes the beautiful little five- 
armed Ophiocrmus from the Philippines, unfortunately we do 
not yet know cither the condition of its basals or the anatomy 
of its soft parts, and can therefore form no upimon as to its rela¬ 
tions to the other members of the family. 

As these five or six types are all equally entitled to the name 
Comatula, it becomes necessary in any systematic work on the 
family to give them distinct generic or sub-generic names, espe¬ 
cially as in one ol two cases the same specific name has been 
given to two or more types Thus the Comatula muthradiata. 
Gold fuss, is a Comaster, while the C. viuUiradiata oT Lamarck is 
an Achnomctra , and again the C. arm a fa of l’uur tales is an 
Antuion, while C. armata. Semper, is an Actmonnha. 

For ordinary dredging work, however, on the British coasts, 
where A tt ted on is the only representative ol the family, it is not 
so necessary to discard a common and beLter known name m 
favour of one which, although scientifically correct, and con¬ 
siderably older, has only recently come nUo general use, espe¬ 
cially when, a s Mr. Stcbbing remarks, its meaning and pro¬ 
nunciation are alike difficult to determine, and though the 
designation Comatula rosacea may, scientifically regarded, be a 
somewhat loose one, it is now so well known that the use of it is 
not likely to lead to any serious mistakes in synonymy among 
working naturalut' P Herbert Carpenter 

Wurzburg, Bavaria 


With reference to the names Antedon and Comatula, mil 
you allow me to say that the former has been applied to a genus 
of lamelhcorn beetles since the year 1832? Comatula has been 
in use from nearly the beginning of the present century, and it is 
not only found in the works of Fleming, Forbw, Sars, Owen, 
G, H. Lewes (‘’Seaside Studies”), Caros, and others, but it 
must be a familiar word to many who have seen the splendid 
tank of those cruioids in the Naples aquarium. And now that 
we are bidden to change it 11 on the grounds of priority,” may 
we Inquire if the '‘grounds” of long custom (in (his case more 
than sixty years) are 10 be invariably set aside? Dr J b. Gray, 
who liad a sort of mama for change, tried in 1848 to restore de 
Frtmlnville’i name of Antedon. lie went a step further, and, 
alter Pennant, adopted Linck’s specific name (so far as Li nek 
had any Idea of specific names, for they were unknown in his 
day) of "decameros, " so that the advocates of absolute priority 
will have to take 11 Antedon decameros 0 as the designation of 
Comatula rosacea. 

In Gemminger and von Harold's 11 Catalogus Coleopteronira,” 
Antedon is denved from £*t 1 and ABAjv, and consequently spelt 
Antodoq ; I do not see its application in either case 

I should be glad to see the " rules of zoological nomencla¬ 
ture " (Mr. Hughes menus, I presume, those of the British As¬ 
sociation) butter observed if it led to the exclusion of such bar¬ 
barisms as BuUkopf, Gatyghol, Sing-sing, Nabiroup, and olheri, 
which many of the readers of Nature will probably be 
astonished to find Ju oar modem scientific nomenclature, May 


we inquire if such a description as that of the celebrated " Histtr 
australis ,” viz, " mgro-cyaneus, nitidus, subtus ater,” which 
would apply to hundreds of species of Hiateridse, is entitled to 
claim the protection of the law of priority ? I think we may 
sometimes fall back with advantage on the law of common sense, 
or that, at any rate, it may be allowed to supplement the law of 
priority. Francis P. Pascoe 

December 23, 1876 


Sea FlBheries 

My chief reason for again intruding on you is for the purpose 
of supplying some omissions in Prof Newton's quotations from 
Pro! Baird's first Report In this Prof Baird speaks of the 
destructive'agency of the blue-fish. He slates that about a mil¬ 
lion and a quarter of these fishes are caught annually on the New 
England coast, but that Any one who has watched the blue-fish 
there must feel convinced that not one in a hundred of these fishes 
is caught, he alio* 3 twenty fish of other kinda as being devoured 
or mangled by each blue fish daily, and then goei into a calcu¬ 
lation of the thousands of millions of fish which must be destroyed 
by the blue-fish, 1 am writing this from memory, hut I believe 
I am correct Prof. Baird then says (I pive this verbatim), 
p. 23 .—“ Indeed I am quite inclined to assign to the blue-fish 
the very first poMtian among the lnjuiums influences that have 
Affected the supply of fish on the coaBt Yet, with all this destruc¬ 
tion by the blue fish, it is probable that there would not have been 
so great a decrease of fish as at present but foi Lhe concurrent 
action of man.” 

This, the other cause of decrease, on which Prof. Baird lnya 
great stress, is flic numerous traps and pounds along the coast ; 
but in Clause XII of the sime summary from which l'rof 
Newton quoted, I find the following ,— 

" As there b reason to believe that scup, and 1 o a less degree 
oilier shore fish, as well as blue-fbb, have several times disap¬ 
peared at intervals to a greater or less extent, within the historic 
period of New England, we cannot be certain that the use of 
traps and pounds wnhin the Inst ten years lias actually produced 
the scarcity complained of. The fact, however, that these 
engines do destroy the spawning fish m so great numbers renders 
it veiy probable that they exercise a decided influence.” 

Prof Newton docs not speak with his usual scientific precision 
wbm lie refers only to the cod, and doubtfully to the mackerel, 
having decreased owing to the icarcity of the alewives—" cod, 
haddock, and liake " being mentioned m the same paragraph. 
Nor does it seem to me quite worthy of my friend, in discussing 
the probabilities of overfishing in the sea, to try to prove his 
case by bringing forward an instance of overfishing in the rivers 
leading to a smaller BUpply of food at a certain season for purely 
sea fish on the coast, and therefore a decrease in Lhose sea fish 
Dogfish are 11 predatory and mischievous :" they plunder the 
nets, and they tear the nets in pieces 

Athenrcum Club, December 29 E. W H. IIoldswortk 
[Pressure upon our space has necessitated a curtailment of this 
letter. This correspondence must now cease.—E d,] 


The “Sidereal Messenger” 

In Nature (vol. xv. p 49), in a notice of Mr. Knobel's 
11 Catalogue of the Literature of Sidereal Astronomy,” attention 
ia called to the rarity of_the SiderealMrsscntfcr, We have, m the 
library of this Observatory, only one copy 01 that periodical I 
hope, however, soon In be in possession of a few Copies of vol 1. 
If so I shall take pleasure in sending one of them Lo the Royal 
Astronomical Society. All or Prof Mitchel’s measures of double 
stars (about 300) are now in the hands of the printer and will be 
published beJorc the close of the year. Osmond Stoke 
Cm. Obs., September 12 


South Polar Depression of the Barometer 

Mr Clement Ley, writing in Nature (vok xv. p 157), 
thinks that the great depression of the barometer throughout the 
region round the South Pole as compared with that round Lhe 
North Pole, is “ mainlv due to superior evaporation in the Water 
hemisphere generally.” This seems an inadequate cause, for 
evaporation must be small m the very low temperatures which 
appear to be constant at all seasons in nigh southern latitudes. I 
am convinced that Lhe cause of the barometric depression round 
the South Pole is the centrifugal force of the west winds which 
revolve round the Pole, forming, in Maury's words, "an ever- 
lasting cyclone on a great scale,” A similar cyclone is formed 
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round the North Foie also, but lcis perfectly, and consequently 
the North Polar barometric depression, though decided, is much 
less than the South Tolar. The reason of this difference I believe 
to fae v that the North Polar cyclone is broken up by local air- 
currenti due to the unequal heating of land and sea—a cause 
which scarcely exists in the South Polar regions, where almost 
■11 is eea or snow-covered Land Joseph John Murpilv 

“ Towering " of Birds 

In connection with Mi Romanes 1 valuable letter on this sub¬ 
ject, (he following note may lie interesting Kooks, I am in¬ 
formed, are sometimes killed by means of a paper cone containing 
birdlime, which is placed in a locality where these birds congre¬ 
gate The rook inserts his bill and head into the cone „ after a 
little time he rises vertically into the air and then! falls dead. 
My informant—a traveller and spoilsman of much experience— 
considered the upward motion to be due to the obstruction of 
sight, but the fact, 1 doubt not, will bear the same explanation 
as the towering in the case of a woundtd grouse 

Arthur Suiukriand 

It it ib of any importance to the qui^stion I may state that I 
have leen the following birds “tuwei ■"—common snipe, field¬ 
fare, wood-pigeon, pheasant, partridge, common Australian duck 
(Anas supeiaitosa), large Aimlraliui white cockatoo, Australian 
Nankeen night heron, and Australian piping crow. I have shot 
many thousands of Australian duck, and lowering has occurred 
among them pretty frequently In one case, the noLcs of which 
I have, the duck began to rise almost immediately, and rose to a 

S cat height. I was indoctrinated m the cerebral injury hypo- 
e&is, but X soon found that tins was untenable, for 1 made a 
habit ol pluLkmg and examining the heads of all lowering birds 
winch I could recover, and there were some among them with 
no wound whativer on the head One such instance would 
have been sufficient to dispose of the hypothesis ; but I was 
unable to substitute another for it The explanation given by 
Blr Romanes meets the conditiuns as far as they have come 
under my observations. A N 

THE SOCIETY OE 7 ELEGRAPH ENGINEERS 
HE Annual General Meeting of this Society was held 
at The Institution of Civil Engineers, 25, Great 
George Street, Westminster, on the evening of Wednes¬ 
day, the 13th instant. 

The Repoit submitted by the President and Council 
showed that during the past year the number of Foreign 
Members, Members, and Associates had gone on in¬ 
creasing until the total of all classes now exceeded 800 
Many valuable papers, it was stated, have been sent in, 01 
promised, for discussion during the current session, 
almost every available evening being already taken up 
The result of the ballot for the President, Vice-Presi¬ 
dents, and Council for the ensuing year, was announced, 
Prof. Abel, F.K.S , being elected President. 

A Conversazione was htld at Willis's Rooms on Lhe even¬ 
ing of Monday the 19th inst, when about 600 were present 
Amongst these were to be found almost all the prominent 
members of the telegraphic profession, as well as most of 
the representatives of the leading cable companies and 
men whose names are known in connection with electrical 
or telegraphic engineering. A magnificent display of 
apparatus had been got together, including everything in 
the shape of a novelty which had been introduced m con¬ 
nection with this branch of science during the past year 
Many interesting experiments were shown, and for the 
more especial gratification of the non-scientific portion of 
the assembly, Mr. Apps and Mr. Browning of the Strand 
exhibited respectively their attractive vacuum tubes and 
microscopical objects. 

Prominent amongst the features of the evening were the 
experiments designed and personally exhibited by Mr 
Robert Sabine. These maybe divided into three classes— 
(l) Showing the circulation of mercury under the influ¬ 
ence of oxidation and deoxidation , (2) Measuring time to 
the inffnitesimal portion of a second | (3) Showing the 
potential at various points and the speed of waves efelec¬ 


tricity through submarine cables. Full descriptions of these 
experiments—now publicly shown for the first time—have 
been contributed by Mr. Sabine to the Tecent numbers of 
the Philosophical Magazine, It was on the first-named 
that Sir Charles Wheatstone was engaged at the time of 
his death in Paris, and, based upon the results which he 
obtained, he had constructed a form of mercury rr relay " 
constituting one of the most delicate portions of receiving 
telegraphic apparatus that could possibly be devised. The 
duration of impact, when an anvil is smartly struck with 
a hammer, was measured by means of Lhe arrangement 
m connection with the second series of experiments. A 
condenser is charged from a potential of one volt, and 
then discharged through a Thomson's reflecting galvano¬ 
meter, the deflection on the scale being noted The con¬ 
denser is again charged ; a hammer in connection with 
one side of it is then brought on to the anvil which is in 
connection with the other side; during the moment of 
impact partial discharge takes place, the amount of 
current escaping being known when that which remains 
is next measured through the galvanometer. All the 
factois being thus known, the question of the time during 
which the hammer and anvil wcic in contact becomes a 
maLter of simple mathematical calculation The third 
series, owing to the difficulty of obtaining a sufficient 
length of Muirlicad's artificial cable, was scarcely so suc¬ 
cessful as the other two, but yet sufficient was done to 
show the principle involved. 

Prof Dewar’s electrometer, by means of which the 
electromotive force of the most minute fraction of any 
galvanic cell may be measured, and which is based upon 
the oxidation and deoxidation of mercury, was also 
shown. 

Amongst the apparatus Sir William Thomson's new 
form of manne compass proved to be a centre of 
attraction. The adjusting “ spider”— the most leccnL 
addition -was absent, but yet enough was exhibited to 
show that the manner might to a great extent row render 
himself independent of solar observations. EighL small 
magnetic needles are employed, and the friction of the 
various parts is reduced to a minimum Two soft iron 
balls are [ laced, one on each 'side of the coinpasi, and 
adjusting rods are employed in addition to them. The 
liquid gyrostat, already described in NaiijRE, was also 
amongst Sir William Thompson's collection 

Hanging around the walls of the room were carefully 
executed diagrams, showing what arc perhaps the most 
valuable observations’of eaith-currents that have ever been 
made They were exhibited and are now presented to 
Lhe Society by Mr H. Saunders, of the Eastern Telegraph 
Company Availing Iumsdf of <i broken cable between 
Suez and Aden, Mr Saunders succeeded in obtaining 
simultaneous observations at both stations, and saw that 
they are graphically represented , lhe coincidence between 
the two is striking to a degree. It is Lo be hoped that so 
interesting a record as this maybe brougliL prominently 
forward in Lhe form of a paper, and so elicit a discussion 
upon a subject which, although ocrupying the attention 
or many, still remains one of the most obscure pioblems 
in connection with electrical icience. Closely allied to 
these were the specimens of the movements of the decli¬ 
nation and horizontal magnetic force and of the earth- 
currents as observed at Greenwich and sent up specially 
foi (he evening by the Astronomer-Royal They com 
prised the observations for a calm and a disturbed day, 
and served to show very clearly the correspondence 
which exists between magnetic and galvanic disturbances. 

A form of grapnel designed by Mr. Andrew Jamieson, 
assistant to Mr. .Saunders, did not fail to attract consider¬ 
able attention. The toes, instead of being rigid, are 
hinged on to a spring which yields under a pressure of 
two tom, and thus serves to release the toes from any 
rocks or foreign matter with which it may be brought into 
contact, whilst a hold is still retained of the cable. 
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A telephone—showing clearly the principle of the 
apparatus—was exhibited by tne Messrs Wray, and 
musical notes were accurately transmitted by means 
of it through about 120 feet of wire The battery 
employed for the purpose was the thermopile, designed 
by themselves, which was also shown. Although * at 
first sight very similar to the well-known form of Cla- 
mond, the thermopile of Messrs. Wray has several modi¬ 
fications which are undoubted improvements The 
extreme brittleness so fatal to many of Clamond's bars is 
here got rid of by the introduction, for a distance of about 
two inches, into the alloy, of a tongue which really is only 
a continuation of the sheet-iron. At first sight ore would 
be inclined to think that this would tend to lower the 
clectro-molive force or the couple, but the reverse is stated 
to be the case. The asbestos rings are replaced by a 
framework composed of circular plates of earthenware 
suppoited on three tie rods which serve to give stability 
to the structure and remove from each ring of bars the 
superincumbent weight of all the others over it. But per¬ 
haps the main improvement effected is the method of 
healing the bars ; instead of allowing the flamers to im¬ 
pinge directly on their ends, or admitting the products of 
combustion near them, an earthenware cylinder forms the 
centre of the pile Around it and abutting hard upon it 
the bars are placed, and from a perforated chimney 
within the gas issues, and burning in blue jets, speedily 
raises the cylinder to a red heat, which is transmitted 
through to the ends of the bars 

THE PHYLLOXERA AND INSECTICIDES 

S OME time ago we published in our columns a short 
account of the results of the investigations of various 
scientific men in France into the nature of the Phylloxera 
—that terrible scourge which is committing such wide¬ 
spread ravages among the French vineyards Latterly 
we have received some reports communicated to the 
French Academy of Sciences dealing with the attempts 
which have been made during the 1-iBt three or four years 
to arrest the mischief done by the insect, and ultimately 
10 destroy it altogether, by means of some potent drug. 
It is obvious that the remedy to be employed must possess 
two qualities at starting, viz., it must destroy the insect 
and it must not damage to any great extent the vine. 
But, further, it is not sufficient that when put in close 
contact with the roots of a plant—as in a pot—it should 
prove fatal to the insect, it is necessary, if the remedy is 
to be of real practical value, that it should reach and 
destroy the Phylloxera on all the parts attacked by it in 
vines which are planted out in the open air. This is a 
leal difficulty to overcome, as the remedy, be it in the 
form of solution or of vapour, cannot easily permeate the 
soil, sometimes clayey, sometimes sandy, on which the 
vine is growing, so as to reach and act upon the smaller 
root branches whose nutrition the Phylloxera diverts into 
itself. 

M. Mouillcfeit, a professor at the School of Agricul¬ 
ture at Grignon, was the gentleman delegated by the 
Academy of Sciences to make the necessary experi¬ 
ments for the purpose of determining what agent was the 
most practically applicable to the destruction of the Phyl¬ 
loxera, and the account of the numerous substances em¬ 
ployed by him with varying results 'fills no less than 200 
pages of a memoir presented to the Adademy of Sciences 
It is not our intention here to do more than give a brief 
rhujnc of the results at whfch he arrived. 

He divides llic substances used by him into seven 
groups, the first of which was composed of manures of 
various kinds, such as guano, superphosphates, farm- 
muck, &c.; the second of neutral substances, as water, 
soot, and sand; the third of alkalies, as ammonia and 
soda ; the foiiTth of saline products, amongst which were 
the sulphates of iron, copper, zinc, potassium, and am¬ 


monia, alum, and sea-salt; the fifth of vegetable essences 
and products, as decoctions of hemp, datura, absinthe, 
valerian and tobacco ; the Bixth of empyreumatic pro¬ 
ducts ; and the seventh of sulphur compounds. It was 
only with some of the substances contained in this last 
group that really satisfactory results were obtained, and 
it is to M. Dumas, the permanent secretary of the French 
Academy of Sciences, that the credit is due for suggesting 
the employment of the alkaline sulpho-carbonates of 
potassium and sodium and those of barium and calcium 
All the other classes of remedies mentioned above were 
either without effect on the Phylloxera, or, in destroying 
it, also destroyed or damaged the vine 

The sulpho-carbonatcs, which were carefully studied 
by the gTeat Swedish chemist Berzelius, are obtained by 
combining the alkaline mono-sulphides with the bi¬ 
sulphide of carbon, arc either liquid or solid, and emit a 
powerful odour of sulphuretted hydrogen and hi-sulphide 
of carbon. 

The alkaline aulpho-carb onates m the solid state are of 
a beautiful reddish yellow colour and deliquescent, but 
are not easily obtainable in that condition , the sulpho- 
carbonate of barium can be easily procured, however, in 
a solid state, and presents the appearance of a yellow 
powder, but little soluble in water The sulpho-carbonates 
decompose under the influence of carbonic acid, forming 
a carbonate, and evolving sulphuretted hydrogen and bi¬ 
sulphide of carbon. These two latter substances are 
gradually liberated and, as they have a very powerful 
effect on the Phylloxera, one can understand that the 
sulpho-carbonate, placed in the ground, may prove, by its 
slow decomposition, a powerful insecticide In the case 
of the sulpho-carbonate of potassium, over and above its 
toxic effect, it has a direct invigorating influence upon the 
vine, as the carbonate of potassium is an excellent 
manure. 

The employment of the sulpho-carbonatcs as a means 
for the destruction of the Phylloxera was suggested to M 
Dumas by the clearly-recognised need that tlieie was of 
some substance that would evaporate less quickly than 
the bi-sulphide of carbon ; he saw that it was desirable 
to apply tne insecticides in some c ombmalion which would 
fix them and only allow them to evapoiate gradually, so 
that their action might continue long enough in any one 
place to infect with their vapours all the surrounding soil. 

But the task of eradicating the Phylloxera has by no 
means been accomplished by the mere discovery of the 
value for the purpose of these substances, Llicre is the 
further difficulty of applying them to the vine in cultiva¬ 
tion. One thing seems very certain, that in order to 
render the sulpho-carbonates practically efficacious in kill¬ 
ing the insect, it is necessary to use water as the vehicle 
by which they may be brought to all the underground 
parts of the plant, and that the best time of year for their 
application is the winter or early spring, when the earth 
is still moist and the quantity of waU>i necessary to be 
brought on to the ground by artificial means is conse¬ 
quently less Mixed with lime in the pioportion of 2 to 1, 
these sulpho-carbonates give a powder which can be 
spread over the ground before the heavy rains, that is, 
between October and March, and winch will probably 
prove itself very efficacious. 

The conclusion at which M Mouillefert arrives at the 
end of his report is that the efficacy of the sulpho-car¬ 
bonates is proved, and all that is necessary is to bring to 
perfection their employment in agriculture, which can 
only be accomplished by the intelligence and practical 
knowledge of tne vine-grower who is well able to dis¬ 
cover the economic processes of cultme which are con¬ 
ducive to their successful application 

He ends by saying that “ Science has accomplished Its 
mission, and it remains for Agriculture to fulfil its part” 
in the eradication of the Phylloxera from the vineyards of 
France, 
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CAMBRIDGE (US) OBSERVATORY 

N two previous articles (Nature, voL x. pp. 186, 206) 
we gave a sketch of the history of some of the prin¬ 
cipal observatories of the United States. Those which 
we then referred to are all more or less connected with 
the work of education. We shall now give some details 
of an observatory which has been enabled to make marked 
advances in independent research outside of its educational 
service \ we refer to that of Cambridge, Massachusetts. 

A look into the earlier annals of the observatory of 
Harvard repays the inquirer at the outset by reveal¬ 
ing the interest in asLronomical pursuits which was felt 
in the old Bay State many years before the founding 
of an observatory was practicable in the United States. 
In 1761 the Province sloop was fitted out at the public 
expense to convey a Harvard professor, Winthrop, to 
Newfoundland, to observe the transit of Venus of that 
year , and in the troublous times of 1780 the old tf Board 
of War" fitted out the Lincoln galley to convey Prof 
Williams and a party of students to Penobscot, to 
observe a solar eclipse At so early a day was New 
England disposed to encourage scientific observation?. 

In 1805, Mr. John Lowell, of Boston, was consulting 
with Delambre in Pans on astronomical observatories, 
and forwarding his information to the Hollis professor, 
Webber, who even then indulged the hope of seeing an 
ob^ervatoiy founded But it was only in 1839 that an 
observatory was erected on the Dana estate, and the 
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observations which had been authorised by the United 
States Government to be made in connection with 
Lieut Wilkes's exploring expedition were conducted by 
Prof Bond until the year 1842. 

A new issue now arose. The sudden appearance of 
the splendid comet of 1843 was, happily, the occasion of 
final success in the founding of the present institution 
Cambridge was immediately appealed to for information 
about this strange comet. But the observers had no 
parallactic instruments or micrometers of the least value 
for its observation. While they were endeavouring to 
obtain data to compute the comet's orbit, a meeting of 
citizens was held, under the sanction of the American 
Academy, to take measures for procuring a first-class 
equatorial; the needed amount of 920,000 for the instru¬ 
ment was contributed in Boston, Salem, New Bedford, 
and Nantucket. The equatorial was ordered from Merz 
and Mahler, of Munich, and Harvard determined to erect 
a new observatory. The location selected was 80 ft. above 
tide-water, and 50 ft. above the plain where the soil was 
found favourable for the stability of piers for the instru¬ 
ments. In 1844 the buildings were occupied, and an 
equatorial of 44in. focal length and 2J in. aperture, and 
a transit instrument loaned by the United States, re 
temporarily mounted for observations until the arrival of 
the great refractor. This was placed in position June 24, 
1847 Among the earlier objects on which systematic 
observations were made with the new instrument were 
the nehule of Andromeda and Orion. 41 These nebulae,” 
said Pjrof. Bond, <f were regarded as strongholds of the 


nebular theory, that is, the idea first suggested by the 
elder Herschel of masses of matter in process of con¬ 
densation into systems." Orion's nebula had not yielded 
to either of the Herschels, armed even with their excellent 
reflectors, nor had it shown the slightest trace of resolva- 
biliiy under Lord Rnsse'sj ft reflector Bond announced, 
on Sept 27, 1847, that the Cambridge refractor, set upon 
the trapezium under a power of 200, resolved this part of 
it into bright points of light, with a number of separate 
stars too great to be counted Wilh a power of 600, 
“ Struve’s Comoamon ” was distinctly separated from its 
primary, and other stars were seen as double 

Within a few years yet more brilliant discoveries fol¬ 
lowed, Among them the inner ring of Saturn and its 
eighth satellite, the coincidence of which hitter discovery 
on the same day (Sept. 19, 1848) at Cambridge and in 
England in no wise detracted from the honour due to 
each discoverer. It required, in those times, weeks before 
the discovery, indeed, could be mutually made known 
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In 1850 Frof W. C Bond, with his sons, invented the 
spring governor, which gave an equable rotatory motion 
to the revolving cylinder of the chronograph. The obser¬ 
vatory having been placed in 1849 on a permanent endow¬ 
ment by a legacy of 9 ioo,ooo from Mr E. B Phillips, a 
young graduate of Harvard, and a fund for printing its re¬ 
sults having been also provided by will of the Hon. Josiah 
Quincy, jun, Lhe reports of the first systematic zone 
observations appeared in 1855 as Part II. of vol. i. of the 
,f Annals.” This zone catalogue comprises 5,500 stars 
situated between the equator and 0° 2o ; north declination. 
The second volume, published in 1857, embraced chiefly 
observations of the planet Saturn made during a period of 
ten years. The second part of this vol. li. is a zone catalogue 
of 4,484 more stars in the same zones as those observed 
before 1854 It was not printed until the year 1867" 
The splendid vol in, published In 1862, is a quarto of 372 
pages, with fifty-one plates almost entirely illustrative of 
the great comet of the Italian astronomer Donati, which 
appeared in such different forms in America from those 
seen in England. 
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The Great Nebula of Orion was the other chief object 
•f the observatory up to the deadi, in 1849, of Prof W. C. 
Bond, the father, and thence to the death of the son, 
Prof. G. P. Bond, in 1865. The observations o^his con¬ 
stellation form the latest as yet published volume of the 
a Annals,” issued, in 1867, under the supervision of Prof 
T. H Saflbrd, then director of Dearborn Observatory, 
but formerly in charge at Harvard as assistant in llie 
observatory. For Mr G P Bond's work, and especially 
for his observations on Donati’s comet, he received a gold 
medal from the Rojal Astronomical Society in 1865 1 
Since the year 1866, in which llie present director, 
Prof. Joseph Winlock, took charge of the observatory, its 
work has been yet further most successfully extended into 
new fields of research, by his own labours, and those of 
hil able assistants, Messrs. Searle, Rogers, and Peirce 
Besides what is known as routine work of all observatories, 
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spectroscopic observations of the sun and of stars and 
nebulrC, and the most cartful photogiaphs of the sun, 
have been frequent Five hundred diawings of the sun 
were made between J.uunry 1872 and November 1873, 
and 500 careful drawings of solar pi eminences in the year 
1873. To this woik is to be added a great deal of labour 
given to the determination of longitude differences, and 
the observations, by Prof Winlock, of the solar eclipse of 
1869, at bhelbyvillc, Kentucky, and that of 1870, at Jerez, 
in Spam The general reader, as well as the astronomer, 
cannot fail to be interested in the beautiful pictorial re¬ 
presentations of Llicsc and of other astronomical pheno¬ 
mena which have been issued by subscription recently 
from Harvard. 

1 Mr pond was the first Amrncnn, we believe, to bi. thud honourril with 
the gold medal f -i Im-ugn scicn'ihc rouciv J s ruf ^ Alkali, oT Ann Aibor, 
rBd more recenlly Pro' Simon NewrninL, of the United Sial.cs Nui ,il 
Observatory h»v L been the recipients of like luiiionrt, ibe runner from llie 
Imperial At.idemy at Prtii, ilia latter laU ye.tr, from the Royal Aatronomicjl 
Society of Loudon 


The great equatorial, made in 1847 by Merz and Mah¬ 
ler, of Munich, has an object-glass of 15 m. in diameter, 
and a focal length of 22 ft 6 in The power of its eye¬ 
piece ranges from 100 to 2,000, the hour-ciscle is 18 in 
in diameter. The movable portion of the well-balanced 
instrument is estimated at three tons Its original cost 
was about $20,000. The sidereal motion given to this 
Lelcscope is now secured by clockwork from Alvan Clark, 
which is spnktn of by the observers as the only known 
u driving-clock working with perfet t steadiness ” The 
telescope rests on a central granite pier, in constructing 
which 50a Lons of granite were used. It is 40 ft high, and 
rests on a wide foundation of grouUng 26 ft below Lhe 
ground surface Upon the top of the pier is laid a cir¬ 
cular cap-stone 10 ft in diameter, on which is the graniLe 
block, 10 ft high, bearing the metallic bed-plate. This 
instrument is in the central u Bears Tower." 

The mendian circle was mounted in Jhe west transit- 
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room in 1870 It has modifications, introduced by Frof 
Winlock, not usually found in transit instiumenis, chiefly, 
that the graduated circles arc directly above Lhc piers, the 
bearings of the pivots being cained by iron standards , 
the axis friction rollers rest on rods rising from Ihe base 
of the piers and counterpoised below the floor The pivot 
circles and reading microscopes are protected by glass 
casing; the object-glasses of the transit and of each of 
its collimators, made by Clark, are each 8 in. 

In the wed dome is another Clark equatorial, made in 
1870, with an object-glass of 5-4 in. In the rast wing is 
the transit circle made in Pi of Bond's directorship, by 
Simms, of London Its focal length is 65 in , its object- 
glass 4| in , its circles are 4 ft. in diameter, read by 
eight microscopes to single seconds. Cambridge pos¬ 
sesses a Humber of more modern instruments, constructed 
to meet the wants of astronomical investigations at this 
day. 

The spectroscopes, photometers, and photographic ap¬ 
paratus are peculiar in form and power. The spectro- 
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■cope used with the west equatprial in solar observations 
powerfully disperses the rays of light, which are carried 
twice through a train of prisms In photographing the 
sun a lens of long focus is used, the light being thrown 
upon it by movable plane mirrors This plan of Prof 
Winlock's was adopted by the astronomers who went out 
under the U S Government to observe the Transit of 
Venus in December, 1875 

The photometer, or light measurer, made by Zollner, 
has been used for three years by Assistant Prof. C b 


Peirce The design is the accurate measurement of the 
magnitudes of all stars in ArgelandePs Uianometria be¬ 
tween 40“ and 50° north declination, determining these 
magnitudes on a scale of uniform ratios of light, so that 
the probable error of one observation shall not exceed the 
tenth of a single magnitude The great object of this is, 
that throughout Europe and the northern part of the 
United States there will be constantly enough of accu¬ 
rately detei mined stars near the zenith to serve as com¬ 
parisons for any star visible to the naked eye whose mag¬ 



nitude is to be estimated The secondary object is the 1 
prosecution of inquires with regard to the distubution of 
the stars in space, their magnitudes and variability 

The true tune is daily given from Lhis observatory to 
the State-house and other places in Boston, and by means 
of the telegraph lines to the whole of the New England 
States. It is received directly at noon each day without 
the inteivention of any operator ; the various lines being 
merely switched into the tune line, the same click is heard 
at the same moment over the Eastern States 

Much mure, however, than this is done for securing 
accuracy of time at any hour of the day If anyone 
wishes to ham not only what the true time is, but whtther 
Ins own watch is a good timekeeper, he may lcadily do 
so by a visit to the htate-house in Boston The arrange¬ 
ment for this, introduced by Prof. Winlock, is as 
follows .—The observatory clock is put in circuit at 
one end of a telegraph line, connected with which, 
at the State-house and other points, is an ordinary 
telegraph sounder When the clock breaks the circuit 
by every second swing of the pendulum, a click of the 
armature of the sounder is heard at each of these points 
The clock being so arranged that at every lifty-eighth 
second the break ceases, and at every even live minutes 
twelve breaks cease (no clicks being then heard), any 
person can, by listening to the sounder, compare lus own 
watch with the standard clock He can tell whether lus 
watch is fast or slow by watching when the sounder 
ceases, the first click after the short pause being always 
the beginning of Lhe minute, and the first click after the 
long pause the beginning of an even five minutes, as 
shown by the face of the clock in the distant observatory 
This standard motor clock is of course regulated with 
extreme care It is customary, for the government of its 
rate of motion, to use shot of different sizes, which, ac¬ 
cording to the size, produce a change in the rate of the 
endulum varying between 005 and o 10 of a second per 
ay. These are used as the astronomical correction lor 
clock error may require The time given by the standard 
clock thus regulated is that of the meridian near the 
State-house, sixteen seconds east of the obseivatofy. Prof 
Winlock considers that the use of Lhe telegraph sounder 
gives a more satisfactory accuracy of time than ran be 
given by other clocks which are put within the circuit and 


controlled, as is usual, by the sLandard clock , for in their 
case a \ .uiation in the strength of the electric current 
introduces an error in Lhe bcaLs of the pendulum, but the 
telegraph soundei must give the Lime with enure accuracy 
With so much before one at Cambiulge or which inte¬ 
resting note could Ik* made, ooe can do no more Lh.ni 
attempt to trace its eaily and munificent endowment, its 



earliest discoveries under its first labourers, and Lhe steady 
and reccnlly very rapid advances not only in the highest 
objects of an observatory—exactness throughout extended 
senes of observations—but in the exercise of professional 
skill in the invention and manufacture of the best appli¬ 
ances of the day for carrying on these investigations. 
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MUSEUM SPECIMENS FOR TEACHING 
PURPOSES 1 
III. 

T NOW pass to the second great division of museum prepara- 
horn, those that are preserved in a fluid medium , the only 
way in which the greater part of the atrnctuie of most animals, 
both vertebrate and invertebrate, can be kept from change aiul 
decomposition 

The fin>t question for consideration Is the best preservative 
medium The one which has been most extensively used in 
all countries is alcohol Various substitutes, as solutions of 
common salt, alum, bichloride of mercury, or arsenic, have been 
proposed and tried, chiefly on account of the expense of alcohol, 
and other slight disadvantages, but after a few trials these have 
generally been given up At all even Is, the experience of alcohol 
in all the large museums of this country, has been so satisfactory 
compared to that of other media, that it is now alone used The 
objection of expense which was caused by the high duty, has 
heen in a great measure ubvinted by the permission to use “methy¬ 
lated " spirit, duty fiee, though some disadvantages have been 
thereby entailed J 

There seems little doubt but that n mixture of alcohol and 
water (commonly known ?s "spirits of wine,” or when spoken 
of in relation to anatomical purposes, as " spirit" only) of the 
proper strength will preserve an animal substance for an mde- 
nmte length of tune There are specimens in the exhibuun, 
(No 387S «), belonging to the Museum of Anatomy of the 
Academy of Science at St Tetersbuig, prepired by the cele¬ 
brated Dutch anatomist Ruysch, and bought from him by Lhe 
Oar Peter the Great, In 1717, Mill in a perfect state of pre¬ 
servation We have now in the Museum of the College of 
Surgeons many thousand preparations put up in the last century 
liV John Hunter, nnd wrmJi .ipjieai to nave undergone no 
changes beyond tho«*e which took place during the hrsl few 
weeks of immeision in spmt, and which may he described as 
a certain amounL of hardening nnd contraction of the tissues by 
coagulation of (he albumen contained in them, and discharge of 
much of the natuial colour 

The extent to which these chnnges tike plaLe depends very 
much upon the method with which the specimen is treated in the 
first instance Sometimes U is desirable to harden the structure 
rapidly, as in preparations of hollow viscera, when the form 
alone is essential, m uLhers, where preservaiion of the general 
appearance and the texture of the tissue is moie r-qimile, and 
where further dissection is likely to be required, it is best to keep 
it as much as possible of the natural soilness The fir-.t condi¬ 
tion is produced by immersing the preparation, when placed in 
the position in which it is to remain, in alcohol of tile greatest 
strength, which afterwards may be diminished , the latter by 
beginning with a weak solution and gradually increasing the 
strength up to that finally us**d for permanent preservation 

The strength ol the alcohol is estimated by ns specific gravity, 
ascertained by the instiument called the hydrometer But we 
do not speak of the actual specific gravity of physicists, but 
follow the conventional standard of the spirit-trade, the alarting- 
point being taken at what Is called "pioof" at a temperature of 
6o° F., and Lhe scale divided into degrees or 11 per-ceniogps M 
above and below proof By 1 percent, or 1 degree under proof, 
is meant proof spirit with one-hundredth part (by hulk) of water. 
SpiriL 10 per cent, under proof is a spirit consisting of 90 parts 
of proof spirit and 10 of water On the other hand, by 10 per 
cent over proof is meant that 100 parts (by bulk) of such spmt 
will require 10 parts of water to bring It to proof 

The " rectified spirit, *' as commonly so’d, ib about 60 or 65 
per cent above proof. This is only used for hardening prepara¬ 
tions 

For ordinary use in the museum, proof spmt Is strong enough, 
though to be quite on the safe side we generally u*e 10 per 
cent ever prool, diluting the lectified spirit with distilled water 
till it is reduced to the requisite strength, as ascertained by the 

1 Lecture at Lhe Loan Collection of Scientific Apparatus, South Ken¬ 
sington, July 26, 1876 l»y Prof W H Flower, t Rb, Conservator of the 
Museum of the AuyaL College of Surgeons of England Continued from 
P 

8 Methylated npmt is decidedly inferior in transparency and in absence af 
colour to pura spirit, ind even il bright whm fust used, is apt to become 
turbid afier a llmo Jn a large establishment this can be to a great extent 
remedied by passing the* discoloured spirit through a etdl, but It would 
bt very desirable to consider whether home other meihod could not be 
devised by which alcohol could be used for scientific purposes, without the 
necessity of paying the preient heavy duty ol siaieen blnllinga and supence 
a gallon 


hydrometer. This ia the strength commonly used for all kinds 
of preparations, though it might »be varied with advantage in 
some cages. 

In estimating the preservative power of spirit, consideration 
should be given to Lhe bulk of the sjKCimcn, and especially the 
amount of water contained in Its (issues, as compared wiLh the 
quantity of spirit used For instance, if a large solid mass or 
animal substance is pi iced in a jar little larger than sufficient to 
contain it, filled up with proof spirit, the amount of fluid con¬ 
tained 111 ihe specimen will so dilute the scnrit that decomposi¬ 
tion, especially of the mlerior of the specimen, to which the 
spirit cannot penetrate, will not be prevented, whereas a smaller 
specimen placed in the same jar of sjiint will be preserved per¬ 
fectly Many collectors of objects of natural history do not 
attend sufficiently to these considerations, and hence the speci¬ 
mens become spoiled, much to their disappointment or to that of 
their consignees The way to obviate this is noL to use stronger 
spirit, as that would harden Die exterior of the specimen, and 
prevent the spirit penetrating to the centre, but to use 
greater bulk of spirit, and especially to change it, afier a day or 
two, pouring away the old diluted spirit, and substituting 
Iresli, repeating the proce^ if necessary more than once. 

When a specimen has once been thoroughly saturated with 
spirit, and its tissues hardened, a strength much beltirw proof will 
be sufficient to preserve it The nature of the specimen must 
also be taken into consideration f or instance, nerVfe tissue, os 
in the brains of animals, requires stronger spirit for flPs preserva¬ 
tion than ligamentous or fibrous Lissues Much will also depend 
upon the Iresliness of the specimen If decomposition has 
already set in before it is placed in spirit, it will require much 
stronger spirit, and more frequent renewals thin if it is fresh 

With most preparations 1L is desirable to cleanse them well 
before mounting them in spirit. They should be left a few hours 
or days (according to the tempeiature) in water frequency re¬ 
newed, and the blood should be washed out of the large vessels, 
by means ol a sLream of waier diredcd thiough them This 
will save to a large extent the discoloration of the spirit into 
which they are placed When removed from the water they 
should be allowed to drain, and be genLly dned with a cloth 
before placing in the spirit, but no part of them must on any 
account, at any lime during the process of PMParanun, be allowed 
Lo become actually dry, otherwise dark fflftns which are quite 
irremovable will be produced. This precauiion is most essential 
when they have been once in spirit, and are removed for exami¬ 
nation or furiher dissection, as evaporation of the alcohol, and 
consequent desiccation or the preparation. Lakes place much more 
rapidly than that of water 

In most cases it will be requisite lo change the spirit once or 
oftener, before all the soluble colouring matter is given off from 
Lhe preparation, and it can be permanently mounted The 
discoloured spirit need not be wasted, as it can be perfectly 
restored by passing through Lhe still 

To succeed in making a guod anatomical preparation, much 
patience, neatness of hand, knowledge ol the subject illustrated, 
and some artistic talent are required No pains snould be spared 
to make it tell the lesion it is intended to convey in the moat 
attractive and pleasing manner Everything should be displayed 
as definitely and clearly as in a drawing, and there should be no 
appearance of negligence or want of finish in any part. 

When an elaborate dissection is required, it must, at least in 
all its later stages, be carried on k while the specimen 11 under 
spirit, fixed in a flat dish or batin The small fragments of con¬ 
nective tissue whiLh have lo be removed Lhtn float out from 
between the fibres of the muscles and the vessels which are to be 
preserved and exhibited, and they are carefully snipped off with 
hne curved scissors A dissection which looks clean and highly 
finished as long as it is m air, when placed in fluid, becomes at 
once cloudy and obscure, from the floating up ot these little 
particles. Hollow viscera, as hearts or stomachs, are distended 
by injecting their interior with strong spirit, tying or plugging 
Lhe apertures by which it could escape, and placing them for 
several days in a vessel with tbe'same fluid 11 all the requisite 
precautions are taken, they will then preserve their form, and 
the Interior of their cavities can be exhibited, by cutting openings 
or 11 windows” through different parts of their walls. If from 
any cause a cavity cannot be made to contain spirit, it may be 
stuffed whh cotton-wool or horse-hair during hardening The 
preparation, when laid aside to harden, if not suspended, should 
be placed m a bed of cotton wool adapted to us form, other¬ 
wise it will become Irremediably flattened on the side on which 
it rests 




NATURE 


205 


fan . 4, 1877] 


Preparations arc usually mounted in glaxs jan, open at the 
top, and with a foot below, and eithei circular m oval, / r 
flattened on two opposed aides, The form m selcctc l according 
to that of the preparation 1 he ovals show nfT some prepaiatums 
to greater advantage than round hollies, hut have the disadvantage 
of being more expensive ami being (cspeuilly when i>l Kige si/e) 
liable to crack *pontaneousl}, and apparently without jirmiii 1- 
bon, but probably in consequence of some altei \tion of li_nipc- 
Tature affecting tneunequ.il tension of the oulei and inner surface 
of the glasa at the bent ends 1 

*1 he fine silk threads by which I he preparation is to he sus 
pended are brought ovlt the edges of the par, and passed lu nea'h 
an ordinary thread lied round the groove, then returned md 
secured across the top of the jar As linearis fastened 111 this 
way occasionally are the means of causing halt age of the spirit, 
with which of course they me alwaj s snimated, -.nine pn In tn 
tie (hem to apiece of wood, m w hah bone, fixed across (hr 
mouth of the jar The only dixadvintage of this is that it en¬ 
tails some additional tiouldc, and a u rim 0.111 of the number of 
points of suspension winch may be nude u.c ol in the ollmr 
method 

There nrc two mi Ihods generally adopted fur closing the upper 
end of the jars after ihc pirpu a' 1.111 is mounted in P T lie 
oldest, and slill very gmerally used, is by means ol micccs-uvc 
layers of bladder, tin foil, thm sheet lead, Haririir acaui. 
and Anally black vaimsh The hlaridtL mud be ni iveialeri 
until it ia partially decomposed, and then it will adhere, firmly 
to the glass This iiijct s lt ty makes the t roce:,!. a disaqiccable 
anij dirty out* The objcil of the Ini foil is lo pio'rcl ihc lead 
from the oxidisation which always Uikis plau, when ihc vapour 
of spirit comes in contact with it thiough the hr t l\yu of 
bladder, tin not being so acted upon A lnyi_r of tin only could 
answer as well is Llie tin and lead, but if thick inuugh (ui Ihe 
requisite sliengLh, would be more expulsive uul IlSj it ily 
worked round the edges of the glass The thin shed ol tin 
Is gummed to the surface of the lead, md then they aie cut 
logcLher to the requisite sue, and treated as one, the tin bei lg 
of course placed dowuwauls The edges ire firmly pressed down 
round the lip at the top of the bolile and into the groove, with 
pieces of b )x-wood shaped for ihe purpose Much of tin* success 
111 closing ihc IjoLIIl depend-, upon llu* caru wilh which tins is 
done Then the second 1 iyu oPblvIdu 1, pul on, and tied 
firmly with twine, round ihc groove nt I he top of the bottle 
When thoroughly diy the twine is removed, and Liu- <rige;* of the 
bladder nealjy trimmed with a knife , it vs afterw mU coaled with 
one ui iwolayeis o( black pauit and a 1 lyer ul black japan 
varnish, 

Houle* closed 111 tins way often keep in llu spirit for many 
years wiihunt anymaknal alurPion in its h vel, but tlieie is 
generally a slight evaporation, so lhat tiny have In be watched, 
and whenever tlie spirit gels so low that ihc sifety ol the pre¬ 
paration ia endangered, the old cover must be cut art, ami the 
specimen remounted and closed m by llie* same process 

A more expeditious and cleaner prod-s, wlmli has also the 
advantage of admitting hght to the top of the picpniitjcm and 
allowing it to be seen from above, is by thL use ol gl iss cove’-. 
The lop of the battle is ground smooth, md a cover of gla.s 
ul thiekmss suited lo the 517c ot the bottle cut to (it U Many 
piaciied .1 difficullies have been encountered in rallying nut tins 
process, but they have been mostly surm muled by experuninl 
and perseverance, and it pi.ihahly will 111 lime cnLiicly stipci^rdo 
the bladder and lead plan 

Oiil cause ol ibfficidly was the* freq-i at bir* ikngc* n ( bottles 
so fasiened, upon changes ol temper ituic , m the other pi m, llu* 
top, being sumewhaL flexible, fields with Llu* varying slate of 
expansion ol tin* lontenls of llie j\r, but the glass Lop is per¬ 
fectly rigid, and if the picssure is too gieat musL cither t-epaiali 
from the bottle 01 lncak. This uccuis chielly m large bottle, 
wheic the bulk of spirit is gieat, and coiisnjui nlly its expan¬ 
sive power out ol proportion lo the slruiglh of Lhe gla^s This 
can be obviated to a great extent by not Idling Llie bolile com¬ 
pletely, as then the layer of air at the top, bung far nunc 
compic$5ible than lhe spirit, acts as a sou ul bulla heLwa-n 
the bottle and Lhe glass , but in large hotLlcs we genexully lahr- 
the further precan 1 ion uf a small saftly-valvc , a hole dulled 
through the covei, wall a loosely fitting sLoppcr lo check loo 

1 fhe gTcatcst dctiderALum in putting up wd prep iniuons is \ durable 
glass jar with ll it side , *0 lhat the disiorluni uf llu* <ibjei_«. l»U.lJ hv thr 
rafi-dLtiOn tliruugli ihL uirved surliii.e of the glis-. may Lr .ivumIlJ I'mli up 
cells do very wdl for small nbjecu. biA they ire very dpe.i ivt, ami u< n<» 
ally fail whan tried on a large scale The subject still oilers a guou held | 
for experiment 


great evapoialion, or the ingiiss uf dirt Through Lins hole 
the |ar can be filled up with spirit, when requited, without Lhe 
necessity of disturbing the prtparUion, as in the old process 

A second riifTiuilty with glass-covered jars was tn Imri a 
t enn-nt to fix the top, at the same lime easy of application anil 
not dissolved ur \\i_akened by the spirit Umglaxs dissolved in 
silting acLlic acil, puie gutta percha, a mixture of pitch and 
gul La percha, and other substances, have hr*cn massively 
used m the Museum of the College of Surgeons, but finally 
w c have given them all up for a composition hold as 11 Rock 
marine glue Ml It is a[>phed in a melted stale, the crimes of the 
glass cover Ircing also healed A small gas jit fixed on a 
llexihle tube gieatly facihr.ale-. this pro'es* 

I'll 1 suspending threads can uLhei be fixed to a glass rod placed 
across the top of tlic bolile just lu low the glass cover, the ends of 
wIulIi arc let into notches cut for llie purpose on oppusitc siriei 
of the inside of llu upper rim of the |ir, or they tan he lu ought 
11 Lit between the lop of lhe jar and the glass co\ei, imbedded in 
(he cement, .md secured by a string tied round the lop of the 
bollli Mil the cement is hard, when they can be cut olf close lo 
tliL outer erire of the cover, and the securing sLnng rcmovetl 
The prLjj.irauun is then finished by neally jiainlmg the edge of 
llu* 11 j vi ring gla=s and cement, and Lhe mck of the bottle foi a 
shoil distance below', with Lwo or thue coats of li’ack v.umsh 

I*or disp’aymg difTnent paits of the prepaiatiun, cspecully 
l m ds or t ivilies, blai k and while lings’ bristLs and variously 
d)lnurtd ghss rods aic used UclicAle pieparalmns, which cuinot 
l)u ki pi 111 position if simply suspended, aie lasltned by stitches 
lo thm Iran-.parent plates of mica, or to opaque coloured slabs 
of wax, or c.irdboaid Rlack or blue nrc llie colours geneially 
piclcrred, ->s in gn-atcst tuntrast to Lhe umi il coloui of pit- 
p irations, ns shown in the beautiful ierics of disseUiotii riJus- 
Lialing the an.ibinly of llie hog (1,0041) coiUnbutcd by Ihof 
1 Juxlcj 

1 have ^aul nnihiug yet about mg'ding prep ».r Hums, a process 
nrccssaiy in ord^i to displ ly tlie course and disttihution of 
blood vesscR Then arc Lwo kinds of injections, fine and 
co.irst , (lie former fills the capillary vtsied-, mid for prepara¬ 
tions intended to be seen with the nal ed eye, gives 1 blush of 
lhe coloui used to the tn^ue, and is chiefly valuable as nnlicauug 
llu* relative amount ul vasculanly 11I contiguou, tissues l‘oi 
miuo’Lopical investigations it is in\ iluablc, and Lhe methods 
cmplnjcd and the in itinab 11 .eri me fully detailed m all works 
d*.vuled to nuciu Liipual m mi pul 1 turn Consi l.qectiori is 
lntLiuU d only to show the vessels vi .iblc to the t) c, and not lu 
tnlci 111(0 llu. capilluic* Size, i»u genci illy used as a basi-. for 
fiiu' mjcctKins ls n( Jt 5 alisfactoiv in this ci.se, as d in any 
bulk it cnnhacls in Hie spoil lhe best niateml (mlrn- 
duiul by Ui \ II l'clligrew, l 1 R S , when A-sM m in the 
Museum ol Llu t'ollege of Surgeons) is fim plus 11 of Paris, 
coloured wltli vermilion or ultmnarme, accordm» n llie Lint 
of red ni \dui is icquired It is mixed with w^tci, as in 
taking casts, though of rather a moic lluid tmi^s enie, nn 1 
of course must be injected immediately, or 11 will bet in Lhe 
syringe It has thu grr*at culvantage ot being uul cold II is 
lalhi-r brittle when set, and the VlsscIs slmuld In handb'tl wnh 
f.ue, blit it m iv be in ide niiJii* lenacioiis Ijj Lhe a hlmoil uf some 
glue in isinglass to the watei with which tin* pla-.lt r 1, mixed 

l lie disiiin turn between (wu diffricat kin U of (j\m* ii simc- 
timtfi wuli shown by staining the prtp.ii an nn Some good 

examples aie c.xlnhueil by the VnituiiULdl Miisluiii of [lu Uui- 
vers Ly of Oxliml lhe huul of a M.u'giun (\os 3 .S ;,7 and 

puqiaiLil by Mi Robutson) hts been lrninciiict for a 
nhoit lime ui a solution of caimuv:, and the cartilage an l connec¬ 
tive lis-,ue has received Lhe cuhui, while the bones letam their 
natural white hue l he distinction between them, which other¬ 
wise wuuhl scaiLcly be perceptible in the bottle, is thus very 
clcavly brought out 

The Lhud and lasL great division uf museum specimen, for 
teaching jmrposes, dliuLialcd by this cxlubilton, is Lhat which 
Lompnscs models and casU ol naLural objeda, an 1 under Llu 
i>ame heading drawings and diagi mis may l e included 

As u general rule, models should nevei be used lui Uaching 
if actual specimens can be ohlaincd and exlnlmtd , buL ilicie 
are numerous ci^e^ in which Lhe object is of so perishable .1 
nature, that it laiiiiuL be prescived efTicirntly by any uf the 
methods above desciibed Many object are so serree lhat 
i( ls quite tri( of the (iuwcm of most musemiij Lj ()os*ess any 
representations uf them, exctpL as copu ^ uf Llie originals, 

1 |t ishmight from Rockhill and t. » , 10, bb‘d loir;. Ruud 
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There are also others so small, that for h-dures and demonstra¬ 
tions an enlarged model Is of very great assisUncc, 

What may be done in teaching naLurol history by means of 
models and coloured casts is admirably shown in Mr Frank 
Diickland'i museum in this building, where may be seen accurate 
representation of many of the species of Cetacea and larger fish 
of our seas, giving a more complete idea of I heir size, form, and 
colour, than lias ever been produced by any other method The 
reduced models of animals and men of vannuh races exhibited by 
the ( oniimUee of the Fedagogiial Museum of Russia are also 
interesting, and must be useful a.ds to school leaching lly what 
other means, for instance, could the unguDr fmm of «uicli an 
animal as the Greenland right-whale be brought before a class of 
pupils? I would also call attention to the well-known anatomical 
models of Dr Anzoux, of I’ani (which bv (he w ay arc not very fully 
represented in the present exhibition by Nos. 3,829 a to J), In 
the models illustrating the development of the trout, by Dr A 
Ziegler, of Freiburg (No 3,839) , to the enlarged models of 
blood corpuscles or different nmmnIs for lllustinling their form 
and size, by Prof II Wolcker, of Halle (No 3,893) , to the 
models of Kadiolaria 111 papto t/hUht', by V Fnc, of Prague 
(No 3 865) , to the numerous anaLomical models of Stiunlutsky 
in the Russian collection, of Rainme and Tndtmann, of Hamburg 
(Nob 3,868 3,877) , and of Tramond, of Fans, (Nos. 3,923- 
3,925) f to the cads of different parts of the human body di¬ 
rected, by Steger and Ilomkel, of Leipzig (Nos 3,840 3,842) , 
and to the models by various exhibitors iltus*rating the slructure 
o r flowers and seeds, 

With lelcience to such models, the lmpuilnncc of accuracy of 
execution cannot be too strongly insisted upuii With a cad of 
course there is not much chance of error, but foi Lhcaccuiacy 
of a modtl, especially when on a difTeicnt scale from the original, 
we are enluely dependent upon the aitisL’s shill anil care. The 
only faulL to be found with most of those in the exhibition u, LliaL 
they are rather too rough in execution to be pleasing to Lhe eje 
but it has been m most cases an object to produce them at such 
a low finer, as would not be compatible with fine workmanship 

AlLhougli 1 have only been able in Lhe tunc allotted to glance 
bi iefly at the various branches of the subject which 1 have been 
requested to expound, I trust that some fiuggedions have been 
given 111 this lecture which will lie found of use to those who 
have the Lire nf collections,, and that I have iin-ccedcd 111 show¬ 
ing that the art of prepaung, preseiving, and displaying speci¬ 
mens in museums is one which deserves In he more* fully culti¬ 
vated than iL has hitherto, ns a most important adjunct to the 
diffusion of biological knowledge 


star entered on Harding's atlas as a sixth magnitude, about i|° 
distant from 59 v Ceti, and 13 ' s.p. Lolande 3590. On November 
18, this ilar was only 8m , considerably fainter than a 7m, star 
shown by Harding, closely preceding u, 

This star is not in any of the catalogues, nor In Schjellerup , s 
list in No. vni of the publications of the Astvonomische GatU- 
rrAti/1. Reading off from Harding and reducing to 1877 0 
position is in R A ill 50m 13s., N P.D iio° 59' 

D*. Vico's Comet or Short Period —IL was remarked m 
this column last week, that unless the orbit of De Vico's comet 
of IS44 has undergone some violent perturbation, a perihelion 
passage may he expected to occur during Lhe year just com¬ 
menced It appears, however, that the chances of detecting the 
cornel, should it arrive at its least distance from Lhe sun during 
the first three months of the year ore very smalt indeed, and 
hence, unfortunately if the comet is not found between July and 
December, it cannot be inferred with any degree of certainty 
(hat it has not passed Us perihelion within Lhe twelvemonth, 
The following places are calculated from Fruf Brunnow's last 
orbit for 1844, reduced to the equinox of 1872, supposing the 
arrival at perihelion to fall either on Lhe dale mentioned or Lhirty 
days before 01 after it A is the comeL’s distance Aoin lhe earth 
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OUR ASTRONOMICAL COLUMN 
1 Hi 1 Nlw Siar IN CYUNU& — rror Schmidt ha-? pub¬ 
lished details of his observations of this star fiom November 24, 
lhe d.itc of discovery, to December 13, and has also put upon 
record the dales, between November 1 and 20, when he had 
examined the constellation Cygnus, with the view to show that 
a star as bright as the fifth magnitude could not have escaped 
his notice, and therefore Llial the rise of the new one to the 
ihird magnitude must have been very rapid, ns also appear* Lo 
have been the case with T Corona? in 1SG6 Oil the evening of 
its discovery the star was strong golden yellow, and wilting on 
December 9, Herr Schmidt states it had always been of a deep 
yellow, but at no time exhibited the redness of its neighboui, 
75 Gygm The following ore Lhe magnitudes on different nights 
ai determined at ALhens by careful comparisons with p, w 9 , r, ( 
and 0 Cygm, and if Fegasi 1— 
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Hardly visible to 
naked eye. 
Visible so, for 
last lime 


On the evening of December 31 the new star was about 7m 
and very decidedly orange It Ins but slowly diminished during 
the lost three weeks. 


New Variable Star in Cetus --Mi J E, Gore, wriLing 
from Umballm, Punjab, on November 28, draws attention to a 


Auuusr 31 —The circumstances undci which this eclipse 
occurred me given by l'rot 1 lausteen, of Chrixtiama, in 
/ rquHzHufs-fftfi ztt <ftn Ait)onothisthe Niuhruhttn, p 42, with 
elements computed from lhe tables of Burckhardt and Carlini 
Sir George Airy has also published elements of the eclipse, 
resulting from Hansen's calculations from his Solar and Lunai 
Tables, os an addendum to the paper on the eclipses of Aga- 
thocles, &c , in vol 26 of the Royal Astronomical Society’s 
A famous, having previously drawn attention to the circumstance 
that Lhe eclipse of bliklastad, from the narrowness of the hidt of 
totality and its having been total al a well-defined point, might, 
in combination with the eclipse at Larissa, 11. r, 557, May 19, be 
of much value 111 throwing light upon corrections possibly re. 
qmred for the lunar table* 

The following elements of this eclipse are founded upon the 
same system of calculation for the moon’s places, Lo which we 
lately referred as having been applied to the Nineveh eclipse of 
u C- 763, with Lhe sun’s place from Sir George Airy'i paper :— 
G.M.T of conjunction in R.A , 1030, Aug 31, at 1I1 20m 40s. 
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Points on tic central line would fall in long lo n 22' E , lat. 
64° o' N,, and in long 14 0 31' K , lat 6i° 4F N Hansteen 
gives for the posiLion of Stiklastad n 0 35' E , and 63° 48' N , 
which by the above elements would be only it i outside the 
northern limit of totality On making a direct calculation for 
the longitude of Stiklastad, we find that the duration of lotahty 
could not have exceeded twenty seconds on the central line 

Meifors of Decrmheu ii —MM Fermtin and Jean, at 
the Observatory of Touloufle, obvrvcd a considerable number of 
meteors on the night o f December 11 , betwc n nh, and 1 jh 
106 were counted, the majority of which, according to M Perro- 
U11, radiated from a point in abouL R A 115°, N P I) 57 n » nea r 
Castor and Pollux, th nigh closer to the former star than to Lhe 
latter The trajectories were very short, so Lhat it was difficult 
to refer them to a chart The sky was overcast on the following 
night 


NOTES 

Wf 1 a reference Lo the closing of the T nan Collection, a circular 
has been issued by (lie Lords of the Committee of Council on 
Education, slating Hub although in consequence of the funds at 
(lieu disposal for the Collection being exhausted, they have 
found it necessary to close the Exhibition, arrangements are 
being made for the safe custody of all objects which may 
be left on loan to the Museum, pending the decision by 
her Majesty’s Government on the offer made by the Royal 
Commissioners foi the Lxhibilion of 1851, of a building for the 
1 dahlibhment of a permanent Science Museum The Lords of 
the CommitLee of Council on Educahon also inquire whether 
exhibitors are willing to leave the objects contributed till this 
question be scLllcd The dosing of the Exhibition will not 
interfere with the deliveiy of Lhc Irce Saturday Lvcnmg Lcc- 
luies 

Ac r <)RDiNf>]to the will of Dr. C A llrcssa, dated September 4, 
1845, the testator left all his property to the Royal Academy or 
Sciences of Turin, Lhe net interest to be given every two years 
as a prize for the must important discovery made or work pub¬ 
lished during the previous four years on natural and experimental 
philosophy, natural history, maLhcmalice, chemistry, physiology, 
and pathology, as well as geology, history, geography, and sta¬ 
tist ics Tins is to be given alternately Lo a person of any nation 
and Lo an I Lallan Signora C A DupCche had a life interest 111 
the property, and 1L was not until July last that the legacy became 
fiee from all claims, and the first prize will be given in 187^ 
open to all, and of the value of 480^ In accordance with the 
spin! of Dr Drcs'-a’ji will, the Academy will chooic the best 
work or discovery, whether or not it be presented by the author 

VVl arc informed that the valuable collection of fossils from 
the Rtd Crag made by the Rev II, Cahnam, of Wfildnngfield, 
including, among the moat important, the remains of J/iihthe- 
1 inm described by Prof W H Flower, teeth of Mastodon, &.c , 
has been purchased by Sir Richard Wallace, and most liberally 
presented by him to the Ipswich Museum 

Tuk Dutch Society of Sciences at 1 1 larlem has offered a gold 
medal for the beat answer to the following question —What 
arc the meteorological and magnetical periodic changes which 
may be considered to be in a well-established relation with Lhe 
period of the solar spots ? The answers must have a motto and 
be accompanied with a sealed letter containing the name of the 
author. They should be sent before January r, 1878, to the 
Secretary, Prof. von'Haumhauer, Haarlem 

Russian newspapeis announce lhat the Helsingfors professor, 
Dr Ahlquist, a well-known explorer among the tribes of North¬ 
western Siberia, will start, next spring, for farther ethnological 
explorations among the Vogula tnd Ostyapks of the Obi and 


Irtysh, He will be accompanied by two assistants, the Senate 
of Finland having allowed a sum for the travelling expenses of 
the explorers. 

At a recent meeting of Lhe Manchester Literary and Philo¬ 
sophical Society a letter was read from Mr Joseph SideboLham 
in which he calls attention to the fact of the growing use of the 
aniline colours for tinting photographs. lie finds Llicy pre being 
eAttnnvfly used in paintings and water-colour drawings, and the 
colours regularly sold for that purpose Anyone who knows 
lhe speedy alteration by light of nearly all of these colours will 
protest against thur use, and a statement of this with the 
authonty of some of our chemists would probably have the effect 
of causing them to be discontinued by all artists who care to 
Llnnk that their works should last moie than a single Year 

On the night of the Arlesey railway accident iheie were six 
Indian elephants on their way by Liain from Huddersfield to 
London Two weic luge and Lhc others quite young The 
tarpaulin over the trucks in which lliey travelled was blown 
away in the gale, and the animals were thus exposed lo Lhe snow 
and sleet and cold wind of lhat mghl They were also delayed 
long on the road in consequence of lhe accident One of our 
contributors who saw them " unluaded 11 at King’s Cross, and 
noticed that they walked very stiflly at fust, lias inquired of 'Mr 
Harrington, their keeper, whether the cold journey has affected 
ihem. lie has wntlen in reply lhat they seem perfectly well, 
and he cannot see that Lhe unusual exposure has had any effect 
on them. None of the animals have been more than a few 
years in England As Mr. Harrington s letter is written nine 
days after tlie journey, no effcLts of chill are likrly now lo show 
themselves. The Indian (and perhaps the African) elephant 
may be Letter able lo withstand sudden climafiral changes than 
Is generally supposed. 

Our Samoan Correspondent, the Rev S. J Wlntmce, an¬ 
nounces the publication of a new Dictionary of the Samoan 
language by himself and the Rev G Pratt. Mr Wlutmee is 
oil hif way lo England, where he will piobably airive in spring. 
Intending subscribers—and we hope there will be a considerable 
number m this country—should address Mr. Wlutmee at the 
Mission House, Dlomfield Street, Finsbury, E C The price, 
it is hoped, will .not exceed I Or 

We have received reprints of the letters which M Poliakoff 
has written during his recent journey for the zoological explora¬ 
tion of the Obi and Irtysh They contain many valuable observa¬ 
tions on the physical characters of the counLry visited, on its 
fauna, on the migrations of fishes up and down the Obi, and on 
the fisheries, on the migrations of birds, together with a variety 
of interesting occasional observations We may hope therefore 
lhat the report on this |Ourney will be 11 valuable addition to the 
roo-gcography of Western Siberia 

M Pomakoff gives the following paiticulars confirming the 
law of Baer as Lo the deviation to the right of rivers mnning 
norih and south, 'lhe bed of the Irtjuli being cut 111 loose 
deposits, these dcposiLs are constantly undermined by water 
on the right bank Lach spring a strip of the bonk from 30 
to 50 feet broad is destroyed by the waters. SomcLimes it 
happens that a strip from 70 to 140 feet broad and about 
150 yards long falls suddenly Into the nver The coutsc is 
then barred for a short time, and a great wave propagated up 
and down the stream, destroys the fishing-boats which happen 
to be at work wilhin a distance of about ten miles from the 
spot Large quantities of fishes are also found, after such a 
catastrophe, on the shores, Nuffocnted in the muddy waters. The 
destruction of the right bank going on constantly, year after 
year, the villages are also constantly advancing to the east - 
one of them, Demiansk, has thus travelled abouL a mile in the 
course of 240 years The left shore shows, therefore, a low tract 
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of land covered with ponds and marshes, and yearly overflown, 
whilst the right shore faces the water with abrupt crags frotn 
70 to 150 feet high The same thing is aim observed on 
the Obi The hills of Bi'logorie, a shoit way below the mouth 
of the Irtysh, have now the mam bed of the river to their 
right, while some time ago it was on their left, there being 
now on the latter side only a secondary arm These arms of 
die Obi—remains of its former beds-form on the left flat 
■hore a senes of elongated ponds and channels, connected with 
the main body of tlie river by a labyrinth of smaller water¬ 
courses 

Tn the article in last week’s number on Dr Schliemann’s Dis¬ 
coveries, Amychr was misspelt Amychi , Sir R Colt Honrc’s 
name wo*, given as Home , Arena should be Arvia JTcroum, 
Afwtnfdui should be Nuomedui , and Caftrta^ Capita 

The first number of a new quwteily scientific journal, devoted 
to zoology, botany, geology, and mineralogy, will be published 
at Duda-Pest tins month It will be in German, though its first 
title is 11 Tenni'mtraj/i Fuzclek” (“ NaUirlnstorlsche Jlefte”) 
Prof OLto Herman is the principal ediLor 

Thf death is announced of the Rev Barnard Smith, the 
author or mlhy well-known educational works ln’orithmctlc and 
algebra, 

A WFLi -Di-spavi n pension of 50/ a-year has been bestowed 
upon Mr Thomas l 1 Awards, the " Scottish Naturalist," whose 
life Mr Smiles has wnLtrn 

Du, PL.1ERMANN' lias been informed that the Portuguese 
Government has granUd a subsidy uf 20,000 1 111 aid of the pio- 
posed great scirTiti fie expedition for the exploration of CenLral 
Africa The expedition is alieady organised and will start with¬ 
out delay, commencing its opeialiuns by proceeding up the 
Congo 

Thl New 1 oik Iht a/d of December 2 and 11, contains lelteis 
Oil our Arctic Expedition, by Dr Hayes 

In the last report of the Merlin Akadtintr der \Vts\enschnfiin , 
J Bernstein dr scribes ail exceedingly simple and ingenious appa¬ 
ratus for determining Lhe position of the nodal point of the eye 
of a living peisou l 1 xpenments with lus right eye gave 7 21 
7 3S nnn. ai the distance of the rear nodal point fuim the verLex 
of the enmen 

The Royal Museum at Berlin has received a valuable donaLlun 
of about 8,000 ethnographical objects from Dr Jagor 'Ihey 
are the results of extensive journejs through hast Turkestan, 
Burmah, and poi Lions of India, and afford a most complete pic¬ 
ture of the domestic and military life of the widely diversified 
tribes inhabiting the less known parts of these countries. 

Tlir gorilla in the Merlin Aquarium which excited so much 
interest among Gom an naturalists, lias lately recovered from a 
serious illness, and is now more than ever demonstrative and 
humanlike in his movements "With the approach of winter a 
soft silky fur has made Us appearance. The weight of this young 
gorilla has increased from llinty-three to forty-thr^e poundi 
during his six months’ residence in Europe, a fact winch would 
seem to show that confinement is, after all, not so unendurable 
for him tis was supposed 

A series of new rooms has been opened at the Mits& 
if At tilUne of Bans, in which a set of guns Is arranged showing 
the various models used since the artillery wm introduced for the 
firat time in warfare Goo years ago 

THE Annuaire du Bureau drs Longitudes is publishing for 
the first time two inletesting tables,- first, the situation of the 
several radiant points of falling stars, second, the catalogue of 
nil variable stars, with a calendar of their variations during the 
year 1877 


Mr. M ‘Lachlan gives'a few, detads m the Entomologist's 
Monthly Magatinc concerning Capt. Fell den’s collection of the 
miects uf the Arctic expedition, which he has seen The greater 
number of the insects were collected near Discovery Bay in 
Sx°42 / N. latitude, 1 some of the LtpiJopUni arc even from 
82° 45'. The most interesting fact is the occurrence of five or 
six species of butterflies within a few hundred miles of the North 
Pole, especially when taken into consideration with the fact thaL 
Iceland and the large Islands of the Spitsbergen group, although 
in lower latitudes, have apparently no butterflies In Ltpidoptet a, 
Mr . M'Lachlan observed four examples (2 j, 2 9) of the 
genus Coltas , possibly two species P Boothti and Fhxla) Appa¬ 
rently three species of Argynnu 01 Mditaa (or boLh) A Chry~ 
sophanns apparently identical with phta-as Ih llic AWitttder, 
only one Individual — an Acronytta. In the Gcvmdndu , one 
Amphidasis or Biston , and several Cheimatobioid forms with 
apterous females Of the CrambiUs , one Phytts t perhaps our 
fusea. The Ilymenoptera are lepresented, by a Hombus t and one 
of the Ithneumomdir of considerable size In Llic lhptera there 
is one large fly, probably belonging to the Tichuudie , and 
peiliaps parasitic on the larv.t of some of the LeptdopLia One 
Bpccics of Ttpulida and a considerable number of Culuidt, , ninl 
of 11 liat looks like a Luinidtuin, which, however, do not appear 
to have annoyed (he members of the expedition in these high 
latitudes. Of Coleopttia , IIeniiptcra f and Near op ter a, Mr 
M’Lachlan saw none , but Lhe bud lice arc naturally well repre¬ 
sented. 

The second International Congress of Ameiuamsts, organised 
for the SLudy of American Antiquities, will be held at I uxem. 
bourg on September 10 ij, when all English students and jn.'n/tj 
will be cordially welcumed Information and tickets nmy be 
obtained from Mr 1 -inncis A Allen, 15, bilzwilham Road, 
Clupham, S.W , one of Lhc delegates for England 

The December session of lhc 7 \utsihe Geo/ognt/ie thselhtkaft 
was devoted to a long address from liLrr Eohsen upon the 
Rammelsherg, In the neighbourhood of Goslar lhe peculiar 
deposits oF ore in this mountain he legarded as belonging to a 
much later epoch Lhan that in which the surrounding slale was 
formed, while he explained Lhe lens-shaped form of the cavities 
in which the deposits arc formed as due to the enormous pressuic 
of the overlying strata of sandstone 

TlIE lecent death of Mi James Drummond, of Cortme, 
deprives us of a local geologist He had devoted much 
time and attention to the Comnc earthquakes, on which he 
had published many articles and a little hook His view* 
were generally in disaccoul with those of Lhc observers ap¬ 
pointed by the Bnush Association, against whom ha held out 
manfully. 

The large number of fossil plants brought home from Green¬ 
land and Spitsbergen by the two Swedish expeditions of 1S70 
and 1872 have been carefully examined by Dr Oswald Hecr, 
and they appear to Ihrow important light on the geological deve¬ 
lopment of the plant world. An account of his study of Lhc re- 
mama from tlie chalk period appear* m a recent number or the 
Naturjoruhcr , and in the summary of hia results Dr I leer 
points out Lhat lhe facta are against a gradual imperceptible 
transformation of plant types, from the upper chalk the dicoty¬ 
ledons appear suddenly in great variety, without any L ran si turn B 
whereas other forms at this period wholly disappear from the 
scene Further, these researches make it very probable that a 
whole scries of genera have had their origin in the Arctic zone, 
and hhve thence “radiated” southwards. Lastly, Dr lleer 
shows that the facts at present known of plant paleontology da. 
not point lo any alternation of climate or repeated ice-periods 
in these regions (1 vi^w which lias also been developed by Prof. 
Nardexukjuld) 

Du. Laudre Lindsay has lent us a well drawn up programme 
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of a subject for essays, to be substituted for the ordinal y subjects 
set in school The object is the Moral Education of the Lower 
Animals, and 11 intended to tram the observing powers or the 
young, as well also to discover how far aniinxU are capable of 
moral training 

A1 a recent meeting of the Belgian Academy, M Dupont 
announced the discovery of numerous vestiges of Lhe age of 
polished stone in Lhe neighbourhoods of Hosticrc-sur-Meuse 
No less than fifteen burial caverns were discovered in the locality 
live of them have alreadv yielded about fifty-five human skele¬ 
tons and thirty-five sufficiently well-preserved skulls Sixteen 
dwelling-places or the people who inhabited at that period the 
plateaux, arc already explored, and have produced numerous 
flint weapons. Thebe discovcnes promise to throw mudi light 
on the pre-histonc ethnography of the countiy. 

Thf Pennsylvanian Company, which was formed some time 
ago in order tu convey the peLroleum obtained in Pennsylvania, 
hum the wells to the seaports on the Atlantic, now intends to 
construct a tube of 4 in diameter and of Borne 300 milen in lc nglli, 
connecting the wells with the sea The practical possibility of 
the plan is proved by works, which, fur a distance of 250 miles, are 
already in acLion and use Baltimore was the fiist city with 
which these new canals were connected The oil i>» forced 
through lhr pipes at a pressure of 900 lbs on the square inch, 
and at mleivals of fifteen miles large steam pumps, of 10- 
lmrsc pn# ir, rs ist the motion of the stream. At Balumoie the 
can il ends m enormous links, and llicie arc m direct 0runmu- 
mcalum unh the refining works lhe cost of the new canal and 
accessories 1-3 calculated at 1,250,000 dollars 

In a note in the IhUUlin of the Belgian Academy (vol \lu , 
bos ij and 10) Dr. Putzcys gives lhe results of Ins experiments 
on new anesthetics belonging to the alcuhohe series, viz , Lhe 
bromides ol ethyl, propyl, and amyl Inhaled by frog", labbil?, 
cats, and doge, they were proved to possess the same propci tics as 
chloroform The interest of the itLiilt is increased by the ui- 
cumsUnce that many compounds iff bromine from the fat senes 
do not possess the same nna:slhelirpiopuiiL& as the correspond¬ 
ing compounds of chlorine, 

Thi> July numbei ol the hztsha of the Russian Geographical 
Society gives an interesting leport by Col Bolsheff on Lhat part 
of Lhe Pacific shores of Russian Manlchuna which lies between 
the 45" and 52° north Jit , a countiy Lhe inteilor of which re¬ 
mained very little known until now. Almosl the whole or tlu- 
land is covered with mountains, outliers of the Sikhotaalm, a 
ndge reaching in its highest point 5,173 feel, and abruptly fall¬ 
ing to the sea with lulls about 800 feet high 'I he high valleys, 
which sometimes have a bicadlh of seven miles, seem tu he well 
suited foi agricultural settlements In Lhe northern pa 1 Is of the 
countiy, lead, silver, iron, ciqpu, and gold, were discovered, 
this last seeming to occur in considerable abundance The 
pupulaliun 11 very thin, numbering but 550 souls, Chinese and 
Tazes, who carry on agriculture, and Gilyakb and Tunguses, 
living miserably by hunting and fishing The settled Chinese 
and Tazes aie also engaged in the collection of sea-weeds and 
sea-worms purchased in China, the Tazes being almost reduced 
to slavery by the Chinese Various collections, especially bota¬ 
nical and entomological ones, were brought in by M. Robhcff, 
and will be deposited at Lhe Ruuian Geographical SocieLy 

M Lippich, of the Vienna Academy, has recently been 
investigating the influence of (he mean distance of ab¬ 
sorbent particles upon absorption As such an influence 
must be especially prominent when the substances afford well- 
defined absorption bands, and, with considerable demuty, riiuw 
no strong colours, he chose for his experiments the nitrate of 
didymtma oxide, which has these properties in high degree. A 


pretty concentrated aqueous suluL.an of this salt in a vessel 1 cm 
thick w-is spectroscopically compared with a uduiiun having 
concentration only 01, o 05 . . . of Lhe fust ' 11 il solution? 
weie m tubes of 10, 20 cm. . . . length sevcially A Steinheil 
ipectin'-cope was used, and the lighL sources were Lwo ga? lamps 
so legul.ited that both spectra showed the same brightness mi 
the parts LhaL were free Horn absorption l-vcn wiLh llic nm- 
cciiii alum-rat in 1 in, there were marked differences in Lhe 
absorption bands I'he very chaiactciiidic bands m yello v md 
yellow-green wcie, for the more conernLraled solution, cuiisuIli- 
ably broadened towanR the led cud uf the spcLlmm, while the 
sharp limit luwaids the violet was the same fm buLh solutions 
The much nanower hands in tin green showed (jiute a similar 
behaviour In the olliei parts m diflefences were obst rved with 
difficulty, llcsuh > Lius diffeience in the breadth uf the absorp 
turn bandi, there were others in the di.tiibutiuii uf the bnghL 
parts 

Pkni liERNAiimrtf, Lhe indefatigalilc ivn\ttvalenr of thL 
Commercial and Industrial Museum at Melle, near Ghent, has 
just published another of his useful list? under the tiLie of 
(* his\iili dhoti de 250 of fuidts Tlu arrangement 1? on a 
scientific system, the plants being elided linden*then natural 
oidei?, commenung with the Cryptogams and proceeding with 
the higher developed plmts TIil scientific name of Lhe plant 
is placed fiiil under each order md 1? in italic 1 * so as easily to 
catch the eye The 1 sis previously compiled by Prof Beniaidin 
aic Classi/milton i/t j /Itales Xonni cfalure .A 550 /tins 

7 - 1 hit 1, t In xu ft mi ion rA-250 Mattin 1 f OHitanh r, Chu \ifu niton de 
100 f nonLhoitis tl Cult apt nfut r, and i Ia\ufintfion dt 40 Savour 
Vi^itaux Tin sc lists, when brought together, will prove !>er- 
viceabh to .all those interested in ihe applicilum of plantr 

' 1 UE phenomenon of fluorescence, according to M I.alle- 
mand {Journal dt I'hyaint) is much moie gcncial than has beeii 
commonly supposed , lie knows of only two snhslanres in which 
it is «//, viz , rock salt and quartz It it has not been lcinatkcd 
in the majority of liquids, and even of transpju-iil solids which 
poshes- it, Lhis is hei. une all lhe spectral rays are capable nf pio- 
duLing it, and lhe fluorescente, instead o( being pio lucid wi'li a 
maximum of brightness an l a pioper eolour at lhe- suifate of 
incidcnet, Is manifested Lhioughmil the mass of the body Lra 
veised by the light and without 1 very piouounced proper colour 
M. Lallemand distinguishes two lands of fluorescence—one 
, called aoihiomntn r or of equal colour, in which each simple ray 
excite* an identical vibratory movement , this kind is produced 
by all the luminous riys ui Lhe specLmm m sulphide U carbon, 
ben/ine, alcohol, ether, Ike , and in waLer lUelf in a slight degree , 
the other ib that long observed in sulphaLe of quinine, nnd which 
is therefore called quime or hypoihromath fluorescence Each 
luminous, ray hero produces a fluorescence of less refiangibility, 
with this peculiarity, lhat a simple light prudme? often a com¬ 
plex fluorescence, containing rays of vinous ruiangibililics, but 
always inferior to lint of the exciting ray It is generally lhe 
most refrangible and the chemical ray= which develop qmme fluor¬ 
escence of various interning A body 111 iy pushes:, both kind 
of fluorescence at once, bu' IT two pails of the specln corre¬ 
sponding to them may be vt, , -uequal In glass and crystal, 

, the red, yellow, and giLtn i s dcvelope a weak liochro 
malic fluoreicence, Lhe others pro : fpunic fluorescence. 

M, GiFFARD, tlie celebrated aero 1 1 it, and inventor of the 
iir/releuK, is constructing, at Forges-d- li-Scine, a small steam¬ 
boat for service from Pont Royal to th Exhibition (1S7SJ I’iei, 
distance only three miles. The steamer vwd lealise tlie extra¬ 
ordinary velocfly of forty-five mile? per Jiour, and run Lhe 
duLance in four or five minutes The length of the steamer 
will be thirty metres, k and transverse section three and a half 
metres. 
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Tjiil uddiLiuns to Lhe Zoulugu-al Sot-Liy'd Cl .miens during the 
pa*it week include six Greek Partridges (Caicabu saxattlis) from 
Prrsio, Naran River, two Black-headed Partridges (Caccabis 
mdanocephala\ a lley's Partridge (Caecabis heyi) from Iledyar, 
near Mecca, picsenled by Mi F M Burke, Commander S S, 
Arcot ; a Yclluw-lored Amazon (Chrywtis xantholora) from 
Central America, purchased 


SCIENTIFIC SERIALS 

() 1 j Annalm dot Physik und Chtmie t Erganzung 
IImid >111 , Muck 1. — On the electric conductivity of water and 
some othei bad conductors, by M Kohlrausch —The mici- 
t umbinaLion of Reusch, and the optical rotatory power of crystals, 
by M. Snhnckc —On determination of the constants for absorp¬ 
tion of light in metallic silvei, by M. Wernicke — The mtcr- 
krciuc of refracted light, by M. Lumniel —The fundamental 
principles of I'dlund'g elecliodynimics, by M Chwolson — 
Volumetric chemical studies, by M Ostwnld —On the influence 
of lUe funnel-valve 011 electric spark discharges in air, by M 
ilnliz.—On an electrical fly-wheel like that of the radiomeLer, by 
M Holtz—bicam-jet air-pump, by M. leclu. 

Journaldt Pkynquti December —Measurement or the calorific 
liiLensily of ike solar radiations and of their absortion by the tcr- 
rLSlrinl ntmo^flicre, by M Crova —On vauous theories given to 
explain the movements of CrookeVs radiometer (second paper), 
by M. Lip pm nun —On the illumination of transparent and 
o] aque bodies (concluded), by M Lallemand 

The Juki buck der k k geologist ha 1 Pevhumstall zu Wien 
(vol xxvi parL 2), to which are added Dr Gust Tschcrmak’s 
AZiHcraloqische A1 lUhnlun^cn (vol vi , part 2 1 , contain the fol¬ 
lowing pipers -GcologiLiI suivcy of the Dutch Hast Indian 
Au hi pel ago, by Dr Schncidei - - Hie saline springs of Galicia, 
by Mich Kclb. —Report on the volcanic events during the year 
1875, by Dr C W C Fuchs Of this we publish a detailed 
account ill our ''Notes "—On the green slates of Lower Silesia, 
by Ernst Knlkowsky -On beryl fiom Eisvuld, m Norway, by 
M Websky —Chemical analysis of the iodiferous saline springs 
u( Darkau, by L Ludwig —On the volcanic formations of the 
Galapagos Islands, by F A. Gooch. —On a perfect combination 
of pyrites and haematite crystals, by Dr C Hintzc—On some 
minerals from North-western bile sin, by F Nemmar 


SOCIETIES AND ACADEMIES 

London 

Chemical Society, December 18,1876 —Prof Abel, F R.S , 
p/tindent, in the chair —Truf. W. N. Hartley made a com¬ 
munication enLitled "a further study of fluid cavities,” in which 
be described the results of his examination of a large number of 
inpaz and of rock sections, mostly granite? and porphyries The 
fluid contained in the cavities was almost invariably water, but it 
wa 1 ) very remarkable that the cavities often took the form of the 
crystals in which they were contained, and nearly always arranged 
themselves symmetrically with regard to ihe faces of the crystal — 
A paper by Dr II. E Armstrong, F U S , on ihymoquinone, one 
on high melting points wiLh special lcfcreuce lo iho*c of metallic 
valt?, part 2, and auulher on the determination of urea, by Mr 
G 1 urner, followed this, after which Dr. G Uischof Lalted atten¬ 
tion to the rapid corrosion of the so-called 11 compo ” pipe em- 
j luyed by gas-fitterb when used to convey water, especially when 
exposed alternately Lo lh* action of air and water. 

Meteorological Society, December 20, 1876 ■—Mr. H, S. 
EaLon, M A , president, in the chair,—Rev C. C Chevallier, 
T, Gordon, ana Rev. T. H. Quelch were elected Fellows of the 
bociety.—The following papers were read —On observations 
Miih the psy chrome ter, by Dr R Ruben son (translated from the 
.Swedish, and abridged by Dr, W Duberck) This paper con- 
lams an account of the uiblructions issued lo the Swedish ob¬ 
servers in order lo QbLam Liubl worthy results from the pay chro¬ 
nicler, or dry and wet bulb hygrometer These instructions, 
ho sieve r, do not differ from those followed by English observers 
ut the present time —Contributions to bygrometry : The wet 
bulb thermometer, by 'William Marriott, F M.S This paper 
contains the results of observations made with several wet bulbs 
in oifttrent positions and under different conditions, which were 
carried on in order Lo determine what a wet bulb thtrmomeftr 
should be. Ten thermometers wen used as wet balbi and three 


as dry bulbs With three wet bulbs the watei receptacle^ were 
placed at different angles, but it was found that the readingJ 
were not affected by tne position of the water receptacle Others 
were used with different thicknesses of muslin and conducting 
threads; but it was shown that the thermometers with the 
Lhmntst muslins always gave the lowest readings Three pain 
or dry and wet bulbs were used, one with a closed water reser¬ 
voir six niches from the dry bulb, the other two having open 
reservoirs which were respectively three inches undone men from 
the dry bulbs. Tt was found that the dry bulbs of the two latter 
read lower than the former in fine dry weather, but when the 
air was damp and during rain they generally read higher The 
wet bulbs of the latter read a little higher than the formerj this 
was mosLly Lhc case in damp weather. In conclusion, the author 
submitted for adoption certain regulations for the management of 
the dry nntl wet bulb thermometers, in order to secure compar¬ 
able results.—Visibilny, by the Hon Ralph Aberciomby, 
F M S Visibility, 01 unusual clearness anil nearness of distant 
ohjec’ 5 , is a very trustworthy prognostic of rain in this and 
nmny otlu.r countries The usual explanation that much mois¬ 
ture increases the transparency of Lhe aLinospheie is not borne 
out liy observation In this country great nearness occurs on a 
clear, brisk day, when haid masses ol cloud shade the glare of 
the sky from crossing direct light sent from distant objects, and 
make clearness so great as Lo give the impression of nearness 
The kind of lain which immediately follows nearness is in short 
sliaip shower*, but unsettled weather often follows later The 
synoptic conditions of nearness in this country aie either straight 
isobars or Lhe edge of anticyclones, neither of which are asso¬ 
ciated wiLh settled weaLher—Description of a meteor ug rapine 
model, a letter from the late Commodore hi K Maury, 
Hon Mem. M S , to Capt II Toynbee, F K A Si 

Physical Society, December 16, 1H76 - Trof G C Foster, 
president, 111 I lie chair — The following candidate was elected a 
member of the Society —Mr W Daily, M A — Mr Ciookes 
described some of the most recent results he has obtained 111 hia 
experiment* on the radiometer, and exhibited many beautiful 
forms of the appaiatus, most of which have been devised wi li * 
view- to decide on the correu theory of the mstiument We shall 
refer to the subjCCL of the paper m an early number —Prof, 
Dewar exhibited a simple eleUromclrr which he has designed, 
founded on the discovery of Leipman that Lhe capillary constant 
is not really independent of the temperature or condition of the 
surface but is a function of the electromotive fon.e If a capil¬ 
lary Lube be immersed m mercuiy, and dilute sulphuric acid be 
placed in the tube above the mercury, and a current from a 
Darnell’s cell be so passed through the Liquids that the mercury 
forms the negative pole, the column will be depressed Lo on 
extent dependent on the diameter of the tube. In making an 
electrometer. Prof Dewar has increased Lhe sensitiveness by 
connecting two vessel* of mercury by means of a horizontal glass 
Lube filled with the metal, excepL that it contains a bubble of 
dilute acid The tube must have an internal diameter of two 
millimetres, and it is essenLial that it be perfectly clean, uniform 
in diameter, and horizontal The instrument! exhibited were 
constructed by Messrs Tisley and Spilltr, and Prof. Dewar 
showed that it is possible by means of them to mea*uic an elec- 
iTomolive force equal to T n a a cr Ll1 of a Darnell's cell , forces 
capable of decomposing watei must be measuie L by causing two 
currents to act ngamst each other The index bubh’e is brought 
tu zeio by uniting the mercuiy cups by a wire The apparatus 
1? very convenient, as it requires no preparation and is extremely 
simple in its action He then showed an uisLiument arranged 
by Mr Ticley for producing a current by the drooping of mercury 
from a small onlice into dilute sulphuric acid , if the vessels 
containing the mercury and the acid be connected by a wire'a 
current is found to traverse it. He then exhibited a manometer 
suitable /or measuring very slight variations of pressure, and he 
illustrated Lhe use of it for proving Laplace’s law llut the inLemal 
pressure multiplied by Lhe diameter of a soap-bubble is cons'ant. 
It consist* of a U-tube, one arm of which is about 15 inches 
long, and u bent horizontally and levelled with great care. If 
the shorter arm be connected wiLh a tube on which a bubble hu 
been blown and the diameter of the bubble be varied, Lhe posi¬ 
tion of the extremity of the alcohol column will be found to 
vary in accordance with the above law 

Entomological Society, December 6, 1876 —Sir Sidney 
Smith Saunderu, C M G , vice-president, in the chair —Prof 
EdunrdjGrube, Director of the Zoological Museum of the Univer* 
alty of Breslau, and Dr Katter of Futbus, in the Island of 
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Rligen, were elected foreign members —Mr. M'Lachlan (on 
behalf of Mr. W Denison Roebuck, of Leeds) exhibited some 
locust*, a swarm of which had passed over Yorkshire during 
lad autumn. He believed that they belonged to the Ptnhytylus 
cihc ascent, an insect which waa supposed to breed m some parts 
ol Northern Europe —Mr. W. C Boyd exhibited living larv.c of 
Brackyrentrus snbnubilus in Lhcirquadnlatunl ca«s, having been 
reared from the eijgs They were of a much larger size than those 
previously exhibited by him at the meeting of November, 1873, 
being more than half an inch long —Mr, S SLcvena (on behalf 
of Mr Edwin Birch all) exhibited a specimen of Cu r/ice dm xt- 
rampduiti, var unicotor, A^totis uiu/nea, var latino, and what 
appeared to be a small vancty ol Zykina filiprndnUe with the 
pupa case and cocuon They were all taken by Mr Birchall in 
the Isle of Man —Mr. Meldola referird to a request made by 
Mr Rdey, of bt Louis, Missouri, that entomologists should 
supply him with cocoons of the p.ua.ile Wmo^asLr §lomtratus, 
which were much wanted in America to destroy the numerous 
broods of Pirns rapa which had been imported into that country 
Mr M'Lachlan had at a subsequent meeting stated that A f. glome- 
ratus was parasitic on P Arttsstcir, but doubted whether it ever 
attacked P rvi/if , and Mr Meldola now exhibited the insects 
he had found parasitic on these two species, that nn /’ ra/tr 
being PUtomalus imbntus (one of the Chalcididtr), while on P 
brassier lie had observed Mm ogastek- qfomeratus ami a dipterous 
species Tachina august a Specimens or all of these were exhi¬ 

bited —Mr Smith remarked that he had received a nest of 
Osmia Tftwarta , sent to him from Switzerland, in which he had 
Tound in one of the cells a yellow larva, which ultimately proved 
to be Lhat of a beetle belonging to the Cl ndu ( 7 'tuhodrs alvr- 
nrtus) —Sir Sidney Saunders exhibited a large box of insects of 
all orders, which had been collected in Corfu by Mr Whitfield 
—Mr C O Wateihoine remarked on Ihe ,, Catalogus Coleop- 
terorum" of Gemnnnger and v Harold, the concluding portion 
of which was now published. The total number of generic names 
given u 11,618, ol winch 7,364 arc adopted genera, and 4,254 
appear ns synonyms The total number of species recorded is 
77,008 Dejean's first Catalogue, published in 1821, gave 
6,692 sptcie=, whdi that of 1S37 (the jrd edition) gave 22,399 
spuies, of whiLh, however, only n portion were thtn described, 
Taking into considera ion the number of specie? described during 
the publication of ihe Munich Catalogue, the number of described 
species at the present date could not be lea* Lhau So.ooo. Thus, 
since 1821, the known species of Coleoptera had increased 
twelvefold —Sir Sidnry baundeii exhibited several laiv.v of 
Althid nn their first stage, received from M Jules Lichtenstein, 
of Montpellier, including (1) the primary larval faimof titans 
colldcs found on Colhtts siuancta, feeding on ivy blossoms , (2) 
the same larval stage of AJyiabns m da ultra obtlined from tbc 
egg, and fumudied wiLh triple tar*al apoendigeb like other larva: 
ol Afdot Itc m their primary form , (3) ihe exuvim of the primary 
form of Aidor 1 uati n amt (horn the egg), and also the second 
btage of the same larva, still beaiing legs , (4) the piimary larva 
of Afdolprotest aUnts (?) diflcrmg from the foregoing in the struc¬ 
ture of ihe antenna;, taken on an Andrena , (5) Lhe cun esponding 
larval stage of Aft/m auUttmnalis (?), also differing as aforesaid, 
taken on Scolta htrta .—Mr C O. Waterhouse read descriptions 
or twenty new species of Coleopteia from various localities 

Geologists' Association, December 1 - -Mr. William Car- 
ruther?, 1* ICS, president, 111 the chair.—On the comparative 
ages ol the English and Scottish coal-fields, illu.sLrated by the 
geology of Lhc Luthmns and Filcshire, and the structure and age 
of Arthur’s Seat, Andrew Taylor, F C S The author, after 
alluding to the early interest evoked by the geological problems 
which a study of Auhur's Seat suggests, proposed to bring for¬ 
ward some Jocil sections bearing on the question of its age. A 
section, beginning with the Burdiehouse limestone quarries at 
East Colder, deals with upwards of 1,700 feet of strata This 
area had undergone much disturbance; the trap-sheds were 
shown to fill the crevices, consequent on the subsidence, both in 
the main lines of shrinkage and in the parallel ones , nor does 
this shrinkage and contemporaneous emission of volcanic matttr 
terminate in Lhe lower strata. The structure of the Torbane 
hill mineral basin proves this. Another section was described 
at Nonh Queensferry, through what was originally supposed 
to have been a compact mass of intrusive dolcrite During 
the earlier operations no igneous rock was touched ; it was 
Only towards the close of the work that Lhe narrow plug 
became visible The superposition of the beds cut Lhrough is 
—3. Sandstone, 2. Shale, 1 Freshwater (Burdlehguse) lime¬ 


stone The freshwater limestone was found only in the plug of 
the tunnel, standing almost vertically, and having a white 
crystalline character. Belqjv !► occurred a bed of ozokerite, 
three inches thick The shale near the plug lost its fissile Him- 
naletl character, assuming a somewhat columnar foim Whilst 
the dolente on the lull is visibly crystalline, at the plug it pre¬ 
sents a compact aphamtic mass. We have here, as elsewhere, 
the association of o/okente and bitumen with limestone, 

Paris 

Academy of Sciences, December ifi, 1876. — Vice-Admn il 
Pans in the chair. The following papers were read —Note cm 
Lhe integration of total differential equations, by M Bertrand — 
Theorems concerning couples of segments taken the one on one 
tangent of a curve, and the oLher on an oblique of another curve, 
and making togeLher a constant length, the curves being ol any 
order and class, by M Chasles —On lhe secular displacements 
of the plane of ‘he o r bitof the eighth satellite of Saturn (Japhe'), 
by M Tisserand If we consider on the sphere great cin'ci 
representing the orbit o f .Saturn and his ring, and draw through 
their intersection two great circle^ suitably chosen, the orbit of 
the satellite will form with these two litter circles a triangle of 
constant surface.—Microscopic sLudy of Lhe volcanic rocks ol 
Nowi-Be, by M Velain.—Method of methodic cumpression and 
immobilisation, by M Chassagny A solid inexte lsible enve¬ 
lope with a caoutchouc hag under it incloses Lhe region to be 
compressed (r^ a limb), and the bag is mjecLed with air 
or water —On a particular class of left unicursal curves 
of the fourth order, by M Appel —Manometer (or mea¬ 
suring high pressures, by M Cailletet (already nolict-d in 
connection with the Journal dr Physique) —Researches on 
mannite with regard Lo its optical properties, by MM Muntz 
and Aubin M inmte, of whatever origin, presents the same 
optical pro ieities, — On the keel of least resistance, by M 
BeLcuuic—Various notes on Phylloxera—Calculation of three 
observations of the new star of Cjgnus, by M Schmidt 
—Frelimmaiy note on photographs ot stellar spectra, by J)r 
Huggins. lie submitted a copy of the photographed spectrum 
of Vega (a Lyra.), in winch are seven broad lines, two of 
them coinciding with the two lines of hydiogen in the solar 
spectrum - -Observations on the expl malum of the phciv - 
mennn or Lhe blade drop at Lhc moment of exterior contact 
ol Venus and the sun, by M van de Sande lLckhujzdii. 
—Second note on the theory of the radiometer, by Mr 
CroukLS —On an arrangement for reproduLing Foucault's ex¬ 
pel iment (stoppage of a turning due under Lhc action of an 
electro-magnet), with the aid of Lite syren, by M Bourbcjuzp. 
The copper disc is fixed on Lhe axis of the ‘'jr 11, and when the 
magnetic made the sound suddenly stops Practical methu 1 of 
testing an clement of a battery, by M Leclanchu He states 
some interesting effects of variation of temperature on a Dim 11 
element —Note on the presence of sugar in the leaves of Imts, 
by M Corenwmdcr—Note on a rapid means of determine 1 ton 
of lime in presence of magnesia, and on the application of mag¬ 
nesia to the defecation of saccharine puces, by MM Bernard 
and Ehrmann —On lhe fall of cold'air which produced the 
disastrous frost in the middle of April, 1876, by M Barn] Tins 
he considers strongly in favour of M Faye's theory —Absorp¬ 
tion, by a meadow, of the fertilising principles contained in a 
liquid charged with manure nnd employed in watering, by M 
Leplay —On the quantity of ram that fell and was collected 
during the heaviest showers, fiom 1B60 to 1876, by M Berigny. 
The average of water which fell in ten to forty-five minuteF, in 
the heaviest showers, was o 51 mm. per minute, which would 
gi\e i‘5Jcc for thirty minutes (an exceptional case occurred on 
August 2, 1966, when a shower furnished, in Leu minutes, 
II 62 mm. of water, equivalent to I IG mm pci minute).—Re¬ 
lations between the optical elements of Arthropoda and those of 
certain worms, by M Chatin —On the beds of fossil bonci of 
Pargny Filain and of Dezanne.—M, Dudiarme described an ex- 
eriment with coloured rings. Directing a current of vapour of 
romine, iodine, or sulphydrate of ammonia against a metallic 
plate, he obtains, by chemical process, coloured rings similar Lo 
the thermal rings he got with a jet or flame, 

Berlin 

German Chemical Society, November 13, 1876.— A. W. 
Hofmann, president, in the chair —O. Tetterssun has determined 
Lhe atomic volumes of isomorphous mixtures of eelenates and sul¬ 
phates, notably of the alumna, containing both acids.—A. Horst- 
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maim published researches on the tension of dissociation, proving 
that the presence of one of the constituents of a substance liable 
to dbaoaaUon diminishes this tension.—V Meyer described a 
simple apparatus to ahow the increase in weight by the combus¬ 
tion of a candle. — Friedrich Midler described stmple apparatus 
for the lecture-room to determine the density of gases anil the 
quantity of water formed by the combustion of hydrogen The 
same chemist has determined the temperatures to which solutions 
of different salts are raised by a current of steam —C, Hensgen 
has treated the sulphates of potassium, sodium, and lithium with 
hydrochloric acid gas at high temperatures, transforming them 
into chloride*. Sulphate of copper absorbs under similar circum¬ 
stances 2!Id , heated in a current of air, tins, (molecular ?) com¬ 
pound yields chlorine and water, and reproduces sulphate of 
copper. These experiments are interesting with regard to 
Deacon's piocesa —H, Iobit has found in coto-bark a new base, 
called by him para-cotom —C. Buttjnger has treated racemic 
acid, C, 1 I 4 0 8 with hydrocyanic and hydrochloric acids, trans¬ 
forming it Into lactic acid as well as into a new acid of the 
formula C-II 10 O 7 , or C 7 II 0 O 7 ,—C Vogel showed absorption- 
bands produced by magnesia and alumina In solutions of pur- 
purine; by their means traces of these substances can he 
recognised in the presence of large quantities of organic sub¬ 
stances, as in milk, urine, tartanr acid, See —C A Marinis 
reported on the Chemical Exhibition at Philadelphia 

November 27, 1876—A \V Hofmann, president, in the 
chair —E Baumann described phcnylsulphale of potassium, 
obtained by the reaction 

C,,U b OK + K a S fl 0 7 - C n lT fl S() 4 K + K.SO,, 

PolQSSH, PulUHlC Pul.li.sic PriLlSMC 

pheiule pyrosulph.ilc j>Leny Isuljihatc sulphate, 

a wcli-defincd crystalline Ba lt easily decomposed into phenol and 
sulphuric acid Conjointly nutli L Herter Mr Baumann proved 
the transformation of phenoles into phcnohulphatcs by the diges¬ 
tion in warm-blooded animals —A Atterburg described chlondea 
obtained from a and 0 dimtronaphthalenes, and expounded the 
probable reasons of their isomenam —W Thomrr reported 
on some derivatives of plienyl-loluyl ketone.—T Hunnts de¬ 
scribed citrate of meLhyl C,H 4 (OJf)(CO J ClI :] ) B , acetyl-uIrate 
of methyl C a 1 I 4 (OC 9 [I n O)(COjCH R )j, the product of the 
action of PCl ft on the former, vu , C a H 4 Cl(CO a CH 3 )„ mono- 
chloro-tncarballylate of methyl, and experiments trying 111 vain 
to produce ethyl-citrate of ethyl — JT Willgerodt staled that a — 
dinitrochlorobenzol yielda with acetamide (and alcohol) ortho- 
para-mtranihne (and acetic clher) With urea it yields another 
dinitranihne —L F Nil son described double mtnles of plati¬ 
num with K, Na, Li, Kb, Ag, Co, Sr, Ba, I'b, Mg, Mn, Co, Ni, 
Fe, Zn, Hg, Be, Al, Cr, In, Y, Er, Ce, La, and Di.—C Licber- 
mann proved frangulic acid ta be identical with emodine 
C 14 II h 0 4 + l 4 U a O The same chemist showed gfais tubes 
profoundly attacked and rendered non-transparent by water at 
20o D .—-A. Michael and Th. Norton, by treating resorcine with 
Cenhloude of iodine, have obtained tenodo-rc&orcuic. 

December li, 1S76 — A W Hofmann, president, in the 
chair —E ilergluml, who obtained imido-sulphonate of am¬ 
monium, Nil (iSOu ONHJ,, by treating clilorosulplmric acid, 
C 1 S 0 B . 01 I, with ammonm, has found that by boding the 
same with Imryta, 1L yields the barium salt of amido- 
sulphonic acid, NffjSOjOH.—S Stein desenbed |lcvers, 
thermometers, and circular measures of rock crystal —-W. 
Thorner described an apparatus for distilling in vacuo, permitting 
the change of the receiver without taking the apparatus to 
pieces —H I-andolt published interesting details of a projecting 
apparatus used by him for lecture-purposes —F. v, Lepel com¬ 
municated his observations on spectroscopic reactions of mag¬ 
nesian salts.— E Glatxel described blame sulphates derived from 
TiO| and TuO a —E. Erlenmeyer has observed that.au acid 
phosphate of lime, CaII 4 (P 0 4 ) B lf jO, when treated with leu 
water than is necessary for its solution, Is decomposed into in¬ 
soluble dicalaum phosphate, CaHP 0 4 + (II B 0 ) a , and free phos¬ 
phoric acid. The same chemist recommends the following easy 
method for preparing cyanides, via , to fuse Jerrocyanide of potas- 
pium with sodium— 


C 1> N 11 Fe i K B + Na 4 = (CyK). + (CyNa) 4 + Fe a 
The same chemist, by oxidising normal oxycapromc acid, 
C t Hi| 0 |, obtained normal valerianic acid-—E- Fischer has 
transformed dlphenylamkie into diphenyl-nitroiavine, and the 
latter into (CfHaJfN—NHg, diphenyl-hydrazine, isomeric with 

S drozqbenzolj but not transformable into benzidine,—C. Bot¬ 
her confirmed fonner observations that citraconic acid and its 


isomers treated with nascent hydrogen yield the same pyrutic 
acid.—A, Laubenheimer reported on orthodlnltrochloroomsDl; 
one of the NO. groups having been replaced by NH» It yielded, 
by treatment withnlmteofetliyl.paramtrochlorobiBiai.^H. Lbn- 
prlcht published detailed researches on various bromobenzolsul- 
phomc acids —G. Kramer to purify methylic alcohol tranaKormi 
it into formiate. The impurity found In the pure alcohol of 
commerce is dimethyl-acetal. Conjointly with Grot?ky he has 
found in Impure methylic alcohol ace ton, dimethyl acetal, 
allyhc alcohol, methyl-ethyl-ketone, higher ketones and oils 
which with chloride of 7inc yielded cymol and xylol — 
H, Bulk published simple contrivances to replace the ordinary 
suction-pump and separating funnel —C, Liebermann and O* 
Burg have made researches on bra/ilme, to which they give the 
formula C lfl H u O fi HlIjO ; the formula of haematoxyline being 
C lfl II l4 O 0 . Brasiline, when oxidised, yields the colouring matter 
brasileine, C 10 Wi t O 5 —A Frank gave a warning against the use 
of glass for sealed tubes, that yield more than I per cent of 
soluble mailer to water, lie also mentioned that wine bottles 
are now in use that yield alkali to the wine, thereby spoiling 
their taste. 

Vienna 

I, R Geological Institution, November 26, 1876 —The 
Director, M F v Hauer, referred briefly to M F. Fotterle, 
vice-director of the institution, who died last summer , he then 
welcomed M. K Droiche, who has recently returned from his 
I ravel* in the Philippine Islands, Japan, and North America. 
The following papers were read ■—Dr. Stache on 1 the old erup¬ 
tive rocks from the region of the Order Mountains , these bear a 
strong resemblance to modern andebilu, and lie showed their dis¬ 
tribution on a large-scale map. The name of Ordente was proposed 
for one sort of these rocks, with a diontic dark coloured cement, a 
more liasic nature, and of an older geological period , for the newer 
one, with a light-coloured trachytie and more acidic cement, the 
name of Guldemte wu adopted. Many specimens which he pre¬ 
sented contain various enclosures or other crystalline rocks —Dr. 
E Majs iso vies presented the detailed geological map of South- 
Eastern Tyrol and the province of Belluno. The mapping was 
performed m the years 1874-1876, under the direction of the re¬ 
porter, assisted by Dr. Hornes and Dr Dulter, Bincc appointed 
professors at the University of Graz —Dr Tieze, on the country 
of ICrasnowodsk, on the eastern coast ol the Caspian Sea, which 
he had visited on his return from Persia He stated that the 
supposition or a reappearance of the Persian-Armenic salt-be ill 
in thfse parts, was erroneous The large gypsum beds in Kubi- 
dagh belong to the mesozoic formations, and might be contem¬ 
poraneous with the Jurassic gypsum-beds of Daghestan. The 
lidls of Krasnowodsk may bo regarded as a continuation of Lho 
Caucasian Mountains, and form the northern part of an anti¬ 
clinal, whose southern part is partly formed by the Turcomans 
Balkan —Dr. Koch, on the occurrence of ice-crystals in loose 
gravel which lie had observed at the Arlberg.—Dr. Drasche 
mentioned a similar occurrence that he had noticed during lus 
travels in high mountainous regions of the tropical zone. 
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FERMENT A TION 

Etudes sur la Jhlre. Par M. L, Pasteur (Pans 
Gauthier-Villars). 

I 

N a recent notice of an article on Brewing contributed 
by Mr. Pooley to Stanford’s “British Manufacturing In¬ 
dustries,” some statistics were quoted showing the gigantic 
development which the production of beer has acquired in 
the United Kingdom. The amount of beermanufactured in 
the British Islands, vast though it be, forms yet but a small 
portion of that made throughout the world. Probably no 
industry—saving agriculture—employs bo large an amount 
of capital as that of brewing and the various industries 
supported by it. Important though this old and at pre¬ 
sent vastly extended industry be, it is yet one which, until 
ve recently, scientific methods of investigation had done 
but litde Lo add to our knowledge of the complex phenomena 
underlying the apparently simple art, and therefore even 
less in preventing the serious losses constantly occurring 
even with the most careful manufacturer. 

The valuable contribution to our knowledge of the 
biological aspect of fermentation, which M. Pasteui has 
just given to the world, is a worthy sequel to the classical 
researches described by the illustrious chemist in the 
papers read before the French Academy during the last 
fifteen years, and summarised by him in a popular form 
in his “ ttudes sur le Vin/ 1 and 11 Etudes sur le Vinaigre 
These important works, containing the results of long 
years of laborious and brilliant research, have done much 
to remove the charge brought against science, and have 
indeed become to the brewer and wine-grower as the 
brightening sky to the manner groping his way in fog 
and uncertainty to his haven. The grateful recognition 
of twenty years fruitful labour is due alike from practical 
and scientific men to the illustrious ifivestigator of the 
Biology of Fermentation, and he certainly will not deem 
it the less hearty and sincere if occasional exception heie 
or elsewhere be taken to some of his propositions. 

Before considering Fermentation and the recent views 
promulgated by Pasteur and others regarding the inter¬ 
esting and complex phenomena grouped under this term, 
it will be useful to discuss the changes produced in the 
malting and mashing processes of the brewer as neces¬ 
sary precursors to the greater change produced in Fer¬ 
mentation properly so-called. Let us, then, examine the 
change brought about by the action of water and heat on 
the gram of any of our common cereals—barley, for 
example ; if this be ground and digested for a few hours 
at a temperature of 6o° C. with five or six times its weight of 
water, it will be found that the whole, or nearly the whole 
—this depending upon the comparative activity of the 
albuminous matters present—of the insoluble starch will 
be changed into products soluble in water. By the agency 
or the albuminous ferments or alterative agents water will 
be assimilated and dextrine and Glucose and products of 
transformation Intermediate between these will be ob¬ 
tained. 

Thu reaction is general, and applies not only to the 
grain of our common cereals, Jiut also to other itored-up 
, Vol. XV.—No, 376 


amylaceous vegetable products. While, however, the 
agency of heat and mois^ire suffice to bring about this 
remarkable change, it yet requires too much time, and the 
products formed are not well adapted to the brewer's 
want5. Various albumenotd bodies, such as the ptyalin 
in the saliva, and those in the secretions from the pan¬ 
creas and intestinal canal in the animal economy in¬ 
tensify the action of the soluble albumenoids in ordinary 
bread-stuffs, and hence produce a greater hydration, and 
therefore solution, in a given time. Now the object of 
malting is to convert some of the inert albumenoids into 
these more active agents of change, and thus the maltster 
avails himself of a property existing throughout all vege¬ 
table tissues, whereby previously stored-up insoluble 
amylaceous matter is converted, through the joint agency 
of moisture, heat, and albumenoid ferments, into soluble 
sugars, and used along with soluble albumenoid matters 
for the production of new tissues. 

To produce an increase in the albumenoid ferments in 
barley—the grain chiefly employed in England—the 
1 maltster first steeps the grain in water for a period varying 
from fifty to seventy hours according as the skin is thin 
or thick, that is, more or less pervious to water So soon 
as the desired amount of water has been absorbed, it is 
removed from the cistern and spread out on the floor of 
the malt-house, the temperature best suited for the pro¬ 
duction of sound malt being about 15° C. The germina¬ 
tion of the grain commences and is allowed to proceed, 
with occasional turnings, until the plumule of the young 
growing plant has advanced far enough up the back of 
the grain to satisfy the objects which the brewer may 
have in view. Thus, if a full and somewhat dextrinous 
ale be required, the plumule is barely allowed to grow to 
the bend, or bridge , of the grain, whereas, if a dry alcoholic 
ale be required, the growth is allowed to proceed further. 
According to the growth of the plumule, so does the pro¬ 
duction of active ferment vary. This point being obtained, 
Lhe malt is placed on the floor of a kiln, whereby further 
growth is stopped. Without dwelling with too much de¬ 
tail on this malting, or germinating, process, it will be 
useful to consider here some of the changes produced. In 
the first place, by the absorption of water the gram swells 
and the albumenoid ferments picviously existing in the 
grain are made soluble, and these, by the aid of moisture 
and heat, begin to act on the starch. Meanwhile, a por¬ 
tion of the insoluble albuminous bodies are rendered 
soluble, and aid in this conversion of starch, and at the 
same time, in conjunction with the transformation pro¬ 
ducts of starch, serve to build up the cell structures of the 
growing plumule and rootlets. Throughout the germinat¬ 
ing process carbonic acid and heat are evolved precisely as 
in the subsequent process of the conversion of sugar into 
alcohol The analogy does not, however, rest here, 
because alcohol is alto produced in small quantities. If 
the growing gram be shut in an air-tight vessel, it will be 
found that as the growth of the young plant is stopped, 
the amount of alcohol becomes largely increased, attended 
at the same time by the production of a large quantity of 
gas, the chief constituent being carbonic acid, This pro¬ 
duction of alcohol by vegetable cells has already been 
noticed in the case of fruits by Lechartier and also by 
Pasteur. The enormous volume of carbonic acid gai 
produced without the intervention 0 {free oxygen la a fact 
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of great interest to which we must again refer when con¬ 
sidering the action of yeast upon sugar. 

In this germinating process we have an example of the 
way in which insoluble matter stored up, whether m the 
seed or in the tissues of a plant, becomes digested and 
used for the production of fresh tissues. This property 
is not limited to vegetable organisms ; in animals, also, we 
find stored-up matter, fatty or amylaceous, acted upon by 
albumenoid ferments, and being thus rendered soluble, 
become available for the building up of fresh structures, 
or for the production of heat by their oxidation in the 
system. It would lead us too far to discuss here the 
manner and the agents by which albuminous food, such 
aa flesh meat, cheese, &c., are made soluble in the human 
economy. Suffice it here to state that the means by which 
nature produces the desired end of solution in animal and 
vegetable alike, are moisture, heat, and albumenoid fer¬ 
ments. 

The following analyses by Oudemans show the changes 
produced in the malting process and in the subsequent 
drying on the kiln .— 



Barley 


Malt 



Air dried 

Air dried 

Kiln dned 
(pale) 

Kiln dned 
(amber) 

Torrefaction products 

O O 

0 O 

78 

14 O 

Dextrine 

5 * 

8 0 

6 6 

IO 2 

Starch . 

67 O 

SSI 

58 6 

47 <• 

Sugar 

0 O 

0 5 

0 7 

0 9 

Cellulose 

96 

144 

10 8 

11 5 

Albuminous Subs lances 

12 I 

13 6 

10 4 

10 5 

Fatty „ 

2 6 

2 2 

24 

2 6 

Ash, &c 

3 1 

3 2 

27 

27 

Total 

10O0 

100 0 

100 0 

lOO'O 


These analyses, though made some years since, and 
differing in Some points from our existing knowledge, are 
yet sufficient for our present purpose. We see thA the 
air-dried malt, when compared with the barley from which 
it was made, is poorer in starch, and richer in woody 
fibre. 

Again, U regards the changes in the albunilhotis bodies, 
still quoting Oudemans, we find— 



Uirlet 

Mall 

Gluten, soluble In alcohol 

m 

C34 

Albuminous substances coAgniable by heat 

B'-Vl.B 

°- 4 $ 

vi H not cosgulable . 

■El 

2 '0S 

Lnsolubli albpmen . . 

m 

6 *3 

To til ... 

9 7° 

910 


We notice that there has been a loss of some of the albu¬ 
minous matters in the germinating process, but at the 
same time an increase in the soluble or active agents of 
change, to obtain which the malting process is followed 
Let us now examine the changes which the malt under¬ 
goes when placed in the brewer’s mash tun and submitted 
tq the action of heat and water. In England the amount 
0f Waiter employed varies with the nature of die beer to be 


made, it may be taken, however, as being about twice the 
weight of the malt) and the temperature of the mixture of 
malt and water varies from 63° C. to 67° C. In the course 
of half-an-hour the insoluble starch is converted into 
soluble sugars and dextrine. The infusion thus obtained 
is, however, too dextrinous in character for the production 
of dry alcoholic ales, but as the process continues, more 
and more water is assimilated, and finally an infusion is 
obtained rich in alcohol-yielding sugars. 

Many theoretical explanations have been given, and 
will doubtless yet be given, as to the action and the 
products formed. We are indebted to the admirable 
and suggestive researches of O’Sullivan for the first clear 
exposition of what takes place, or rather of one of the 
changes which occur. He formulates the reaction thus :— 


CiiH | oO , i + ~ C,ll 1 Q O a + Cj-H-On, 

Surth Dextrine MaJtoee 

and he states that this is the final action of soluble fer¬ 
ments on starch. This equation, however, expresses only 
what takes place when a small quantity of malt acts on 
starch paste at a temperature of only 40° C. to 45° C. 
We must rather assume the probability of several changes, 
of which that formulated by O'Sullivan is one Thus if 
the amount of starch be large in comparison to the active 
albumenoid ferments, and if the water and time of in¬ 
fusion be lessened, we obtain a solution having a reducing 
power on fehlmg's liquid equal to 33 percent of glucose* 
On the other hand, if the conditions be reversed, that is, 
if we increase the time, the amount of ferment, and the 
water, wc obtain an infusion having a .reducing power 
equal to 66 per cent of glucose. 

Here, however, the action ceases, and the so-called 
diastase of malt is unable to carry on the hydration 
beyond the point last-mentioned, where we obtain a solu¬ 
tion which reduces Fehling's liquid to the extent of Lwo- 
thirds of the reduction obtained when the starch is fully 
hydrated by weak mineral acids. 

Formulating the reactions according to the Fehhng 
reducing products obtained we should have— 

[C 1I &A I + ! H 1 0 




this product having a 33 33 per cent, reducing action. 
On the other hand, where we continue the action of 
diastase tor a longer period and with more water, we 
have— 


+ aii.O 

I C Il tl g0 Oi ( | + aTl,0 

L jgOj,, ; 

this prddQct havihg a 66 66 per cent, reducing power, 
and being apparently the final action of diastase on 
starch. When the hydration of the starch is effected by 
dilute acid tot obtain— 

: + 2H t 0 


IPA + aH,d 
Ci|ILo°it *•* zll|0; 


that is, dextrose having the fall reducing action. 

0 ' 9 tiUivan's dextrine-maltose reaction might similarly 
be thus expressed— 


l CisE?»Oif + H ,0 
j CfU,tOio 4- H,Q 
^ C 1 jH w O l0 

and giving a product having a 44 44 per cent reducing 
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action, If this be m correct expression it follows that albumenoid alterative ferments in the brewer's mash-tun, 


there are two other possible cases where one and three 
molecules of water are assimilated. Cane-sugar and 
lactose are isomeric with O'Sullivan's maltose, and are 
all dextro-rotatory. These three sugars of the formula 
C,*H m O n are all further hydrated by the action of 
diastase, yeast water, and dilute acids. 

Though ignorant of the molecular weights of starch we 
may yet safely assume in the expression (C 0 H 1() O fi ) u that 
the value of n must be large, and that a molecule of such 
complexity will yield in addition to dextrine several 
sugars isomeric with sucrose and with dextrose, and it 
may be others of greater hydration. In the brewer's 
mash tun the hydration products vary according to the 
malt employed and the extent to which the malting pro¬ 
cess is pushed before the kiln drying action, the more of 
the active ferment formed the greater the hydration in a 
given time. The amount of water is an important factor 
in the hydration process ; the greater this is within certain 
limits the greater the hydration ; and lastly, the products 
vary with the amount of time given to the mashing or 
hydration fermentation. 

Thus we may briefly sum up the changes produced by 
the statement that the infusion products of starch will be 
more dextnnous, 1 e , least altered according as we lessen 
the tune, the amount of water, and the growth of the 
plumules in the malting pioccss ; and on the other hand 
the infusion products will be richer in Glucose (dextrose), 
and therefore attenuate lower in the subsequent fermenta¬ 
tion process, according as we increase the amount of 
water, the time of infusion, and the growLh of tlic plumule 
The variations in these directions introduced m the 
mashing process in English brewencs are within a narrow 
range, and the products formed have a reducing action on 
Fehling's liquid, varying from 50 per cent, to 55 per cent, 
of the total hydration possible by the aid of mineral 
acids. 

The use of unmalted grain is prohibited in England, 
whereas cane-sugar and Glucose (made by the action of 
dilute acid on grain) are allowed The variations in the 
direction of dextrine-increase were until recently very 
limited, but on the other hand those in the direction of 
alcohol-yielding sugars are without limit. 

Messrs O'Sullivan and Valentin, in a communication 
to the Society of Arts (March 17, 1876), have recently 
shown how the action of dilute sulphuric acid may be so 
regulated as to obtain O'Sullivan's dextrine-maltose reac¬ 
tion already described. 

The hydration by the agency of very dilute sulphuric 
acid is carried on until the liquid has a rotatory power of 
-h 171°, indicating two parts of maltose (rotatory power 
+ 150°) and one part or dextrine (rotatory power accord¬ 
ing to O’Sullivan +213°), 

2 x 150 +^13 _ + 0 

3 

So sootl as the polariicope Indicates O'Sullivmn's reaction 
to be complete, the Anther hydration is stopped by the 
addition of chalk. Should the mixture of dextrine and 
maltose thus made prove to yield a stable and good¬ 
keeping beer, they will have contributed greatly to coun¬ 
teract the evil tendency of recent legislation by which 
beer more and more alcoholic has been manufactured. 

Having briefly examined "the hydration of starch by 


we have now to consider the breaking up of the still 
complex saccharine products of the reaction into bodies 
of simpler structure, such as alcohol and carbonic acid, 
which result from the fermentation process properly so 
called. Though it is with alcoholic fermentation, with its 
characteristic boiling or disengagement of carbonic acid 
gas, that we have chiefly to do, at the same time other 
products of the decomposition of saccharine bodies, such 
as acetic, lactic, and butyric acids, must necessarily be 
considered before w< uui obtain a correct insight into the 
phenomena which present themselves in the manufacture 
of beer. 

Let us then follow the products formed by the hydra¬ 
tion of starch already studied 

The wort , as the brewer terms the liquid containing 
the infusion products of the mash tun, is drawn ofT from 
the insoluble matters of the malt, and is then boiled in 
another vessel along with hops ; the amount of this valu¬ 
able agent of preservation employed depending upon the 
strength of the wort, the nature of the product desired, 
and the length of time it has to be kept before being 
consumed 

By mere boiling, some of the albuminous bodies are 
rendered insoluble, a further portion is precipitated by 
the tannin of the hops, and the resulting liquid, being 
thus deprived of some of the albuminous food materials, 
is found to be less liable to subsequent destructive 
changes The hops at the same time yield a pleasant 
bitter principle, and essential oils which play no slight 
part in the preservation of the manufactured beer. Now, 
unlike the juice of the grape, the Infusion of malt 19 so 
nch in albuminous matters, that every expedient is 
adopted to diminish these aids to destruction , hence the 
process of boiling, the use of tannin, and the employment 
m Lhe infusion process of hard water containing salts of 
lime. To its water Burton chiefly owes its reputation for 
good ale. The boiled wort, when cooled, is placed in 
fermenting vessels, and yeast 15 added This addition of 
yeast Is almost universal; at the same time it must be 
noted that in the production of Faro and Lambuk the 
Belgian brewer adds no ferment • a similar practice was 
at one time rather common in England, and is even now 
occasionally to be found in Wiltshire In thus adding no 
ferment, the brewer follows the invariable practice of the 
wine-maker, who leaves the must or pressed juice to 
spontaneous fermentation , the wine-grower may reason¬ 
ably reckon upon a definite decomposition of hn must, 
but the brewer who follows this method can foretell but 
little of the result We shall presently see why the wine¬ 
grower’s must and the brewer's wort comport themselves 
so differently under apparently the same condition!*. The 
spontaneous fermentation of malt wort, even now so little 
practised, is doomed to be altogether discontinued witbm 
but a few years. 

The English brewer, having cooled his wort to a tem¬ 
perature varying from 14 s C, to 18 0 C., and having added 
yeast, the fermentation commences, the heat, unless 
checked, rapidly rises, and th6 yeast greatly increases in 
quantity, the larger portion of which rises to the surface 
of the liquid. Hence Lhis is termed top or surface fer¬ 
mentation, in order to distinguish it from the Bavarian 
process, m which the yeast sinks to the bottom of thS 
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liquid. The temperature of the German bottom fermenta¬ 
tion varies from 5^5 C. to 7 0 C, a temperature that can 
only be maintained by the employment of large quantities 
of ice. 

The bottom and top yeasts are probably distinct species. 
M, Pasteur, however, seems to be m error in stating 
(p. 190) that the bottom yeast may be distinguished by 
being less spherical than top yeast. It is true that in 
London and Edinburgh yeast the cells will be found 
usually round ; hard water, however, such as that at 
Burton, or artificially made so, yields yeast in which the 
cells are distinctly ovoid in appearance, resembling very 
closely Bavarian bottom yeast. M. Pasteur further states 
(pp. 188 and 192) that the bottom yeast yields a beer of 
finer flavour, and hence argues the replacement of ales 
produced by top fermentation by those made on the 
Bavarian system. Here surely he must be thinking 
rather of the inferior products of the surface fermentation 
in France and Germany than of those of England and 
Scotland. His assertions (pp. 12-17) that by bottom fer¬ 
mentation store beers can be produced, whereas those 
produced by top fermentation must be consumed at once 
and cannot be transported are certainly strange to an 
Englishman. 

So far from these unfavourable comparisons being true 
in all cases, the exact opposite is generally the case. 
Bavarian and other bottom fermentation beers are in fact 
those which can neither be preserved nor transported 
without the liberal employment of ice , even that sent 
from Vienna to London must be kept cold artificially 
in order to avoid rapid destruction. As regards flavour, 
there are many who think a glass of Burton pale ale or of 
good old college rent ale to be superior to any Bavarian 
beer. The chief cause of the decline in the production 
of top fermentation beers on the Continent has been the 
want of attention in the fermentation process, whereas 
the English brewer, especially the brewer of high-class 
ales, has been unremitting in his attention to the tempe. 
rature in fermentation and to the perfect cleansing of the 
ale. Now where such attention is given it is not difficult 
to obtajn ales which will keep a few years. While object¬ 
ing to our English produce being so hastily depreciated 
by M. Pasteur, our brewers will be the first to avail them¬ 
selves of his biological researches in order to render their 
produce more stable and better flavoured, without having 
recourse to the general adoption of the vastly more costly 
system of bottom fermentAtion. 

Let us now leave this question of the respective value 
and future development of the two systems of fermenta¬ 
tion, and assume that by either the one process or the 
other we have obtained our glass of beer. The question 
now naturally presents itself to us, as to others before us, 
to what is fermentation due ? Pasteur's answer to this I 
propose to discuss next week. I 

Charles Graham 


OUR BOOK SHELF 

Manual of the Vertebrates of the Northern United States . 
By David S. Jordan, M.D. (Chicago: Jansen, McClurg, 
and Co., 1876.) 

THIS useful work contains a short diagnostic account of 
the whole of the vertelfrated animals of the Northern 
United States, and has been written, as the author tells 


us, to give collectors and students who are not specialists 
a ready means of identifying the families, genera, and 
species described. The mammals as well as the birds of 
North America have been so ably and elaborately treated 
of by Prof. Baird, Dr. Cones and others f that those who 
are studying these branches of zoology will not find this 
smaller volume of special service, nevertheless we are not 
acquainted with any work having a range of treatment 
which includes the reptilia, amphibia, and fishes with the 
two other classes. The sub-kingdom, as well as each 
class and order, are concisely defined, and the most 
modem arrangement 15 adopted, based upon the best 
authorities, the relative importance of the characterising 
features being clearly brought forward The system of 
employing artificial keys so useful in botanical determina¬ 
tions, and so successfully employed by Dr. Coues in orni¬ 
thology, is employed throughout the book, and will, no 
doubt, be found to work well. A glossary of the principal 
technical terms used in the body of the book is aJso 
appended As an example of the manner in which the 
different species are described, we will take that of one ot 
the species of Fly-catchers 41 Etnpidonax acadicus (Gm ), 
Baird Small Grm-n-crested Fly-catcher.— Clear 
olive-green ; wing bands huffy , whitish becoming yel¬ 
lowish below , yellowish ring about eyes , bill pale below ; 
primaries nearly an inch longer than secondaries , second, 
third, and fourth primaries nearly equal, and much longer 
than first and fifth , first much longer than sixth , L 6 ; 
W. 3 ; T. 2|, Ts. jj ; Tel EU.S, frequent.” To 
naturalists on this side the Atlantic the work will be 
found a valuable one of reference on account of its mclu- 
siveness, and a glance through it makes us fed how uschil 
a similar one on the British vertebrate fauna would prove 
to students and collectors. 

The Emigrant and Sportsman tn Canada . By John J. 

Rowan. (London Stanford, 1876) 

Tins is a capital book in many respects Mr. Rowan 
is himself an old Canadian settler and knows the 
country well in various aspects. He Lells the plain 
truth as to the suitability of Canada aa a field for 
emigration, and the intending emigrant could not get a 
belter guide as to the resources of the country, and the 
kind of settlers for which it is adapted. Mr. Rowan is a 
keen sportsman and has a fair knowledge of zoology. 
His descriptions of hunting life in Canada are thoroughly 
interesting and abound with fresh information on the 
many animals which are still to be found there Mr. 
Rowan is a good observer, and some of the information 
which he gives regarding the animals with whose habits 
he is familiar may be new even to naturalists He 
describes, at considerable length, especially, the habits of 
the beaver as observed by himself, and adduces some 
facts to show that previous popular statements with 
regard to this animal must be to some extent modified. 
The volume will be found of interest not only to the 
emigrant, the sportsman, and the naturalist, but to all 
who love good hunting and trapping stories well told. ItJ 
principal defect is the want of an index. 


LETTERS TO THE EDITOR 

[The Editor does not hold himself responsible for opinions expressed 
by his correspondents . Neither can he undertake to return , 
or to correspond with the writers of rejected manuscriptt. 
No notice is taken of anonymbus communications ] 

On a Mode of Investigating Storms and Cyclonea 
I scarcely know anything more interesting in connection 
with the investigation of cyclones and of our storms than the 
theoretical investigations of Rcye, Mohn and Guldberg, and the 
practical ones of Mr, Clement Ley Mr Left papers in the 
Journal of the Scottish Meteorological Society, lv. 6o, 149, 330, 
nave especially attracted my attention. We have to study the 
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form of the craters, as I might tall Lliem, of ilic burumclnc 
depression 1 ], and their steepness Id different directions 

The following note has some connection with thu inquiry, and 
I beg you, If yon think it suitable, to give it a plate in your 
esteemed journal:— 

In 1S74 I proposed to lay, ab well os it can be done, a plane 
or planes, having such a slope as would represent ll\e barometric 
height at some two distant places, and to indicate (m geodetic 
terms) the fall and strike, or the inclination on the horizon and the 
azimuth of the projection of the perpendicular on such a plane, 
and I still recommend it In the Netherlands, where my area is 
■mall (see Jour, Scot Met Soc , it. 25) it is always easy to find 
such a plane, and of course us perpendicular Now 1 have In¬ 
quired whether the projection of that perpendicular moved round 
Uie horizon generally in a direct way (with the sun) in the same 
manner as M, Dove has found that the direction of the wind 
does, and which I demonstrated in /tgi Ann , lxvm 417, 553, 
to be the cue thirteen times per annum in our latitude 

On examination I find that m 1H74 and 1S75 the projection 
hu gone round the horizon m a dnet-t way ten times more than 
the opposite way , further, that it often goes back when the direc¬ 
tion of the projection lies to Lhe south-east, but that when it has 
veered to be to the north west it veers forward surely and quickly 
enough in a direct way to Lhe east, which is in accordance with 
the fact that when we have a depression over Ireland or Scot¬ 
land it then moves in the direction of Norway and Finland I 
don’t think It superfluous to call the attention of others to this 
research, and 1 propose to calculate the results for other yean 
in this respect, which ib easily done by means of the Nether¬ 
lands’ Annuauts, and thus find ihme a day the direction and 
size of the steepest gradient. 

Utrecht, December 23, 1876 Buys Bai luA 

Mind and Matter 

The problem, 11 How consciousness glands related to the 
material oiganum," has been attempted to be solved by Mr 
Duncan, under the head of "Mind and Mailer" (Nature, 
vol xv , p 78). Now that a mote exact scientific examination 
has reconciled so many dilTcrcnccs oil this question, a return to 
the old J pnori method of mere logic is still perfectly legitimate, 
provided the logic is hound 

Admitting that consciousness is tdaUJ to matter, and without 
Coni ending, for the piesenl, that it may nut be a slaU uf mat Ur 
(under certain restrictions ol the term), I will content myself with 
pointing out what seem to be fallacies in Lhis ” solution ” “ It is 

as easy,” bays Mr, Duncan, “to predicate subjectivity (suicep- 
tibihty to consciousness) of one entity called mailer as of an¬ 
other entity called soul or spirit It is no more difficult to con¬ 
ceive of matter being subjective than of spirit, being subjective ” 
Let us see if this is or is not pctilio prinupn. XL was the 
difficulty, real or apparent, of ascribing cerium attributes (men¬ 
tal) to matter, that demanded the supposition of some support 
other than material bo that when we say that spirit is alone 
susceptible to consciousness, we merely express that matter is 
not thus susceptible. Therefore, to affirm llut the one inay be 
ai susceptible to consciousness as the other u 10 assume, in 
hmtne 1 that matter may be susceptible to consciousness, the 
veiy probability which has to be established, 

Mr Duncan next asserts that “ How energy is related to mat¬ 
ter in all its form*, is no less mysterious than how subjectivity 
may be a properly of matter.” Now every opponent of mate¬ 
rialism admits that how energy is related to maLicr is a mystery, 
and avows that he cannot conceive of consciousness as a pi operty 
of matter, but the difficulty of understanding Lhe hou t even if 
we grant it equal in both cases, cannot establish any pariLy of 
probability as 10 Lhe facia ; for while we know at a tact that 
energy ia teiattd to matter, we do not know as a fact that Hub- 
lectivity (susceptibility to consciousness) is a property of matter 
And even if we put the argument more exactly* and affirm that 
we know that subjectivity, like energy, 11 related to matter, sLill 
nothing id point is gamed, seeing that while we know all matter 
in relation to energy, it is only a certain foim of matter (die 
human) which wc know to be related to subjectivity ; for if we 
surmise this of a dog, we cannot know it till he tell ui. 

The next position, 11 Energy may be divided. Why not sub¬ 
jectivity?” Would seem to demand nothing less than absolute 
f ? since subjectivity, or the slate of the Ego, appears mdivi- 
in virtue of its essential unity Yet no support is advanced 
except the foregoing assertion, which we have Ken is a mere 
AUHptiofi on the side of materialism, and which wt shall next 


see contains au admission all but fatal to the cause it advoca r ei 
When Mr. Duncan sa^s, " How energv is related to matter u 
no leu mysterious than how subjectivity may be a property of 
matter,” be admits that we cannot understand either, while he 
believes the first because it ia a fat-t But why should we believe 
the last ? Because we cannot understand it, and because it is 
not a fact ? Will he admit that we have advanced any proof of 
an oyster being an asLronomer, when we have affirmed that this 
woind be no more mysterious than the relation of energy to 
matter? Yet Ins three remaining arguments go on this ground * 
they assume that the probability of subjectivity being a property 
of maLtei equals the fact of energy being related to matter 

Rugby J L. Tui’PEP 

Solar Physics at the Present Time 

Ar the conclusion of hu letter of the 1st inst. (Nature, Vol. 
xv p. igG), Sir G B A irv alludes to a paper uf mine as being 
cited by me (in my last Idler to Naiukr) os being “in Lhe 
1 Philosophical Transactions 111 

The paper referred to ought t with liLtle doubt, to have ap¬ 
peared there, but it did nor, and I was most careful to avoid 
implying that it had , my words being with regard to it (see 
your pages" 157 and 138) — 

1st, " which I had Lhe honour or communicating to the Royal 
Society of London six years ago , " and 

2nd, “ that paper of six years ago, and still In the hands of 
lhe Royal Society 

nor is there any mention of the 11 T’hilosophical Transactions” 
throughout Piaz/.i Smyth, 

Edinburgh, January 5 Astronomer Royal for Scotland 

Towering of Birds 

Snipk frequently tower—also pigeons I saw a mallard that 
Hew nearly naif a mile, towered, and, fell dead Teal also 
tower, but Lheir towering la different to the ordinary, as Lhey are 
as often alive as dead when they fall. I ha^e also remarked 
this m widgeon^, and once in a parlndge In the latter cose birds 
fell right and lclt, the second a lowercr It was in heavy turnips 
that had been planted when mangel had misled lhe towerer 
fell on an isolaLcd mangel , when picked up, he was at least ten 
yards from the mangel and still alive. Sonic years ago there 
was a discussion on this subject in Laud and Water or Llie Puld 3 
and I think it wax shown U was due to pulmonary hemorrhage 
At least I was quite awaie of lhe cause, and that head 01 spine 
injuries had nothing to do with it. 

OvuLa, Ireland G H Kinaiian 

Rooks Building at Christmas 

On Christmas morning I saw a few rooks engaged in building 
m a clump of elms near my house Four nests are now in pro¬ 
gress, though the gale of December 30 made the rooks desist 
fruin their work During the ten years (about) that I have 
watched their proceedings, I think I have never seen these birds 
brgin building till February 

1 may add that our well-watered lands and woods Ere beipg 
visited with wild duck, teal, peewits, and gulls in great 
numbers C M Ivgjeby 

Valentines, Ilford, Essex 

Are Wo Drying Up? 

The above question lias been asked in Lhe columns of Nai Urk, 
As a small cpinnbuLiun towards an answer, it may be stated that 
at Lius placd the two last yearr, 1S75 and 1876, have been lhe 
two wettest In a series of twenty-four yean. 

In 1875, the rainfall was 44 05 inches 

I* 1876 „ „ 42*42 „ 

The average of twenty-four years has been 33-1 1 Inches. 

Clifton, January 7 George F. Border 

Radiant Points of Shooting Start 

In December, from observations of 163 shooting stars Ken m 
204 hours’ watching, chiefly in the evening!, I amply confirmed 
several of the positions of rediant points as given in my note 
(Nature, vol. xv,, p, 158), and observed that Kvcral of lhe 
showers there mentioned were actively continued. The centres! 
ai I rave them, of two of these require revision, as the addi¬ 
tions! meteors seen in December Indicate the radiants with 
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greater precision than the few I had noted m November. The 
new radiant in Sextans, I now deduce at K. A 148°, Dec! a° N,, 
and that at r Leonii, aa near Crater R. A 165°, Decl 6° S, The 
meteors from these new showers are very rapid and white, usu¬ 
ally leaving bright streaks foi 2 or j secs. in their path 

Ashley Down, Bristol, January 2 W. F. Denning 

ALEXANDER BAIN 

T is with much regret that we announce the death of 
Mr. Alexander Bain, which took place at Glasgow 
on January 2. To many of our readers his name is per¬ 
haps unknown, and yet the inventions of Mr. Bain, made 
when telegraphy was in its infancy, were of the very 
highest importance. They were perhaps made too soon, 
Mr Bam himself never reaped the benefit of them, and 
would have died in great poverty had it not been for a 
pension of 80 L a year obtained for him from Mr. Glad¬ 
stone chiefly through the exertions of Mr C. W Siemens, 
Sir William Thomson, and the Society of Telegraph 
Engineers. 

One of the most important services of Mb. Bain to 
telegraphy was the reinvention of the method of making 
use of ‘‘bodies of natural waters” 11 to complete the 
electric circuit by laying a single insulated wire be* 
tween the given stations, having at each end a metallic 
brush immersed in the water " In 1838 Steinheil dis¬ 
covered the uce of the earth for completing a circuit 
instead of a return wire, but does not appear to have 
taken steps to bring his discovery into notice, or to re¬ 
move the prejudices with which a discovery so startling 
would naturally be met Mr. Dam seems to have esta¬ 
blished the principle for himself, and he published it 
in a patent of 1841, by Wnght and Bain, for 11 Improve¬ 
ments in applying electricity to control railway engines 
and carriages, to mark time, to give signals, and to print 
intelligence] at different places” It is impossible to say 
how large a part of the completeness of our present tele¬ 
graphic system, particularly ot our submarine telegraphic 
system, is due to this great discovery of Steinheil and 
Bain 

An early invention by Mr. Bain, was that of the electro¬ 
chemical telegraph This was patented in 1S46. Paper 
chemically prepared is drawn under a metallic style which 
rubs upon it As long as there is no current passing in the 
line the paper comes away from the style unmarked, but 
each signal sent through the line passes by the style to 
the prepared paper and leaves a mark. Combinations 
of dots and dashes, as in the Morse system, formed Mr 
Bain’s alphabet 

At first the signals were sent by hand by a simple con¬ 
tact key, but Mr. Bain soon found his system cap.ible of 
receiving signals at far higher speed than that of the 
fastest hand sending. He was thus led to the invention 
of automatic methods of transmitting signals of which one 
is the basis of the most important method at present in 
Uie. A slip of paper is perforated with holes arranged in 
groups, forming the letters required in accordance with 
the code of signals. This slip is passed between a metallic 
roller and a contact point. As long as the contact point is 
separated from the roller by the paper slip, no current 
passes in the line. But when one ol the perforated holes 
comes under the contact point, the point falls in and 
makes contact with the metallic roller. The circuit 15 
thus closed, and a signal is sent. 

This apparatus was tried before Committees of the In¬ 
stitute and of Lhe Legislative Assembly at Pans. Through 
a line between Pans and Lille, a message of 282 words 
was sent. The time taken was fifty-two seconds 1 The 1 
fastest automat receiving by mechanical instruments of 
the most refined modern construction, such, for example, 
as the instruments of Wheatstone, does not commonly 
Upfioo words per minute. We hear from Sir William 
TBttthson, in his recent address to the British Associa¬ 
tion, that be fate/ in America “ Edison's Automatic Tele¬ 


graph delivering 1,057 words in 57 seconds—this done by 
the electro-chemical method of Bain * That Mr. Bain's 
method was not received m England cannot but be re¬ 
garded as a great misfortune. 

These were, perhaps, Mr. Bain’s principal inventions, 
but there are others of such importance that they well 
deserve notice Several of his patents relate to the 
keeping of time by clocks controlled or driven electrically 
bv a standard clock. Jones'system, now so largely used in 
England, is based upon the system of Bain He invented the 
earth battery in 1843, or rather reinvented it, as Gauss and 
Steinheil had previously obtained a current, aUer the dis¬ 
covery by Steinheil of using the earth for a return wire, 
making one of the eahh plates of zinc and the other of 
copper In 1844 he patented ingenious apparatus for 
registering the progress of ships and for taking soundings. 
Vanes caused to rotate by the motion of the "log” or 
“sounding fly," through the water were employed, and an 
electrical method of observing the result on board was 
employed. The same patent describes apparatus for 
giving warning when the temperature of the hold of a 
ship rises above a certain point An electric circuit was 
employed, which was closed by the expansion by heat of 
mercury contained in a Lube. The current passing in the 
circuit traversed coils which formed an electro-magnet. 
A pointer or alaim connected with Lhe magnet gave the 
required warning. This method is now very commonly 
employed for fire alarms , and modifications of it have 
been proposed for giving warning of over-heating 111 the 
bearings of machinery 

He had also an electric method of playing a keyed 
instrument at a distance on more than one organ 
or piano at a Lime , and he applied his perforated 
paper to the automatic playing of a wind instru¬ 
ment, such as 1 an organ For this purpose lhe paper, 
properly punched, was drawn between the openings of 
the wind chest and the openings of the notes to be played 
upon. Whenever and as long as there was a punched 
hole of the paper between Lhe wind chest and the pipe 
the note of the pipe sounded When there was a blank 
space between the wind chest and pipe the pipe was 
silent. 

In his later years Mr. Bain’s inventions have been in¬ 
considerable. Some years ago he was stricken down with 
paralysis He died at the age of sixty-six, on the second 
day of this year, in the Home for IncurableB, DroomhiU, 
near Glasgow. 

PHOTOGRAPHS OF THE SPECTRA OF 
VENUS AND a LVR.E 

INCE the spring of 1872 I have been making photo¬ 
graphs of the spectra of the stars, planets,and moon, 
and particularly among the sLars, of a Lyra; and a Aquilae, 
with my 28-inch reflector and 12-inch retractor. In the 
photograph of u Lyra;, bands or broad lines are visible in 
the violet and ultra-violet region, unlike anything in the 
solar spectrum. The research is difficult, and consumes 
time, because long exposures are necessary to impress 
the sensitive plate, and the atmosphere is rarely m the 
best condition. The image of a star or planet must be 
kept motionless for from ten to twenty minutes, and hence 
the driving-clock of the telescope is severely taxed. 

During last summer I obtained some good results, and 
in October took photographs of the spectrum of Venus, 
which show a large number of lines. I am now studying' 
these pictures, and have submitted them to the inspection 
of several of my scientific fnends, among others, Pro¬ 
fessors Barkei Langley, Morton, and Siliiman. There 
seems to be in the case of Venus a weakening of the 
spectrum towards H and above that fine of the same cha¬ 
racter as that I have photographically observed to take 
place in the spectrum of the sun near sunset. 

New York, December, 1876 Hinry Draper 
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ON THE STUDY OF BIOLOGY ■ 

I T is my doty to-night to speak about the study of Biology, 
and while it maybe that there are many among you who 
are quite familiar with that study, yet as a lecturer of some 
standing, it would, I know by experience, be veiy bad 
policy on my part to suppose such to be extensively the 
case On the contrary, I must imagine that there are many 
of you who would like to know what Biology is , that 
there will be others who have that amount of informa 
tion, but would nevertheless gladly learn why it should be 
worth their while to study Biology , and yet others, again, 
to whom these two points are clear, but who desire to 
learn how they had best study it, and finally when they 
had best study it, and I shall address myself to the 
endeavour to give you some answer to these four ques 
tions—what Biology is, why it should be studied, how 
it should be studied, and when it should be studied 

In the first place, in respect to what Biology is, there 
are, I believe, some persons who imagine that the term 
“ Biology 1 is simply a new fancied denomination, a 
neologism in short, for what used to be known under the 
title of “ Natural History," but I shall try to show you, on 
the contrary, that the word is the expression of the growth 
of science during the last 200 years, and came into exist 
ence half a century ago 

At the revival of learning, knowledge was divided into 
two kinds—the knowledge of nature and the knowledge of 
man, for it was the current idea then (and a great deal 
of that ancient conception still remains) that there was a 
sort of essential antithesis, not to say antagonism, between 
nature and man and that the two had not very much to 
do with one another, except that the one was oftentimes 
exceedingly troublesome to the other Though it 15 one 
of the salient merits of our great philosophers of the 
seventeenth century, that they recognise but one scientific 
method, applicable alike to mm and to nature, we find this 
notion of the existence of a broad distinction between 
nature and man in the writings of Bacon and Hobbes of 
Malmesbury and I have brought with me that famous 
work which is now so little known, greatly as it deserves 
to be studied, 11 The Leviathan,” in order that I may put 
to you in the wonderfully terse and clear language of 
Thomas Hobbes, what was his view of the matter He 
■ays — 

“ The register of knowledge of fact is called history 
Whereof there be two sorts, one called natural history, 
which is Lhe history of such facts or effects of nature as 
have no dependence on man's will, such as are the his 
tones of metals, plants, animals, regions, and the like 
The other is civil history , which is the history of the 
voluntary actions of men m commonwealths 11 

So that all history of fact was divided into t hese two 
great groups of natural and of civil history The Royal 
Society was in course of foundation about the time 
that Hobbes was writing this book, which wis published 
in 1651, and that Society is termed a 11 Society for the 
Advancement of Natural Knowledge,” which is nearly the 
same thing as a 11 Society for the Advancement of NaLural 
History ” As time went on, and the various branches of 
human knowledge became more distinctly developed and 
separated from one another, it was found that some were 
much more susceptible of precise mathematical treatment 
than others lhe publication of the “Pnncipia” of 
Newton, which probably gave a greater stimulus to phy¬ 
sical science than any work ever published before, or 
which is likely to be published hereafter, showed thac 
recise mathematical methods were applicable to thoie 
ranches of science such as astronomy, and what we now 
call physics, which occupy a very large portion of the 
domain of what the older writers understood by natural 
history And inasmuch as the partly deductive and partly 

1 A Uctiira by Prot Huxley delivered et lhe South Ktulnfftoa Mlucum 
do Suturday, Dooember 16, 1I7& 


experimental methods of treatment to which Newton and 
others subjected these branches of human knowledge, 
showed that lhe phenomena of nature which belonged 
to them were susceptible of explanation, and thereby 
came within the reach of what was called “ philosophy” 
m those days, so much of this kind of knowledge as was 
not included under astronomy came to be spoken of as 
11 naturil philosophy 11 —a term which Bacon had employed 
m a much wider sense Time went on, and >et other 
branches of science developed themselves. Chemistry 
took a definite shape, and is all these sciences, such as 
astronomy, natural philosophy, and chemistiy, were sus¬ 
ceptible either of mathematical treatment or of experi¬ 
mental treatment, or of both, 1 great distinction was drawn 
between the experimental branches of what had previously 
been called natural history and the observational branches 

those in which experiment was (or appeared to be) of 
doubtful use, and where, at that time, mathematical 
methods were inapplicable Under these circumst inces 
the old name of '* Natural History” stuck by the resi 
duum, by those phenomena which were not, at that time, 
susceptible of mathematical or experimental treatment, 
that is to say, those phenomena of nature which come now 
under the general heads of physical geography, geology, 
mineralogy, the history of plants, and the history of 
animals It was in this sense that the term was under 
stood by the great writers of the middle of the last century 
—Huffon and Linnaeus—by Buffon in his great work, the 
11 Histoirc Naturelle Gdn^rate,” and by Linnaeus in his 
splendid achievement, the “Systema Nature " The sub 
jects they deal with are spoken of as * Natural History,' 
and they called themselves and were called ,f Naturalists ” 
But you will observe that this was not the original meaning 
of these terms, but that they had, by this time, acquired 
a signification widely different from that which they pos¬ 
sessed primitively 

The sense in which Natural History” was used at the 
time 1 am now speaking or has, to a certain extent, en¬ 
dured to the present day There are now in existence, in 
some of our northern universities, chairs of u Civil 
and Natural History,” in which "Natural History” 
is used to indicate exactly what Hobbes and Bacon 
meant by that term There are others in which the 
unhappy incumbent of the chair of Natural History is, 
or was, still supposed to cover the whole ground of geo 
logy and mineralogy, zoology, perhaps even botany in 
his lectures But as science made the marvellous pro 
gress which it did make at the latter end of the last and 
the beginning of the present century, thinking men began 
to discern that under this title of u Natural History’ there 
were included very heterogeneous constituents— that, for 
example geology and mineralogy were, in many respects, 
widely different from botany and zoology, that a man might 
obtain an extensive knowledge of the structure and func¬ 
tions of plants and animals without having need to enter 
upon the study of geology and mineralogy, and vice 
vcrstl j and, further, as knowledge advanced, it became 
clear that there was a great analogy, a very close alliance, 
between those two sciences of botany and zoology which 
deal with living beings, while they are much more widely 
separated from all other studies It is due to Buffon to 
remark that he clearly recognised this great fact He 
says “ ces deux genres d’&tres organises [les animaux et 
les vdgdtaux] cvnt beaucoup plus de propndtds communes 
ue de differences rtfelles” Therefore, it is not won- 
erful that, at the beginning of the present century, and 
oddly enough m two different countries, and 50 far as I 
know, without any intercommunication, two famous men 
clearly conceived the notion of uniting the sciences which 
deal with living matter into one whole, and of dealing with 
them as one discipline. In fact I may say there were 
three men to whom this idea occurred contemporaneously, 
although there were but two who earned it into effect, and 
only one who worked it out completely. The persons to 
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whom T refer were the bminrat physiologist Bichat, the 
emt naturalist Lamarck, in Prance ; and a distinguished 
German, Treviranus. Bichat 1 assumed the existence of a 
special group of “ phyMolrgical" sciences. Lamarck, in 
a Work published in. 1801, 1 for the first time made use of 
the name " Biologic* from the two Greek words which 
signify a discourse upon life and living things, About the 
game time, it occurred to Treviranus that all those 
sciences which deal with living matter are essentially and 
fundamentally one, and ought to be treated as a whole, 
and, in the year 1802, he published the first volume of 
what he also called "Biologic 11 Treviranus's great 
merit consists in this, that he worked out his idea, and 
wrote the very remarkable book to which I refer It 
consists of six volumes, and occupied its author for twenty 
years—from 1802 to 1622. 

That Is the origin of the term " Biology,” and that is how 
it has come about that all dear thinkers and lovers of con¬ 
sistent nomenclature have substituted for the old confusing 
name of 11 Natural History," which has conveyed so many 
meanings, the term 11 Biology’ 1 which denotes the whole of 
tha sciences which deni with living things, whether they 
be animals or whether they be plants Some little time 
ago—in the course of this year, I think—I was favoured 
by a learned classic, Dr Field of Norwich, with a dis¬ 
quisition, in which he endeavoured to prove that, from a 
philological point of view, neither Treviranus nor Lamarck 
nad any right to coin this new word "Biology" for their 
purpose ; that, in fact, the Greek word "Bios" had relation 
only to human life and human affairs, and that a different 
word was employed when they wished to speak of the life 
of animals and plants. So Dr Field tells us we are all 
wrong in using the term biology, and that we ought to 
employ another, only unluckily he is not quite sure about 
the propriety of that which he proposes as a substi¬ 
tute. It is a somewhat hard one—zootocology, I am 
sorry we are wrong, because we are likely to continue 10, 
In these matters we must have some sort of 11 Statute of 
Limitations" When a name has been employed for 
half-a-century, persons of authority 1 have been using it. 
and its sense has become well understood. I am afraid 
that people will go on using it, whatever the weight of 
philological objection. 

Now that we have arrived at the origin of this word 
“ Biology,” the next point to consider is What ground 
does it cover ? I have said that in its strict technical 
sense it covers all the phenomena that are exhibited by 
living things, as distinguished from those which are not 
living; but while that is all very well so long as we confine 
ourselves to the tower animals and to plant', it lands us in 
a very considerable difficulty when we reach the higher 
forms of living things. For whatever view we may enter¬ 
tain about the nature of man, one things perfectly certain, 
that he is a living creature. Hence, if our definition is io 
be interpreted strictly, we must include man and all his 
ways and works under the head of Biology : in which case 
we should find that psychology, politics, ana political eco¬ 
nomy, would be absorbed into the province of Biology. 
In fact, civil history would be merged In natural history. 
In strict logic it may be hard to object to this course, 
because no one can doubt that the rudiments ana 
outlines of our own mental phenomena are traceable 
among the lower animals. They have their ecoooiny and 
their polity, and if, as is always admitted, the polity of 
bees and the commonwealth of wolves fall within the 
purview of the biologist prober, it become^ hard to 
WOT why we should not include therein human affairs, 
Which In so maiiy cases resemble those of the bees m 
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zealous getting, and are not without a certain parity in the 
proceedings of the wolves. The real fact is mat we 
biologists are a self-sacrificing people ; and inasmuch is, 
on a moderate estimate, there are about a quarter of a 
million different species of animals and plants to know 
about already, we feel that we have more than sufficient 
territory. There has been a sort of practical convention 
by which we give up to a different branch of science what 
Bacon and Hobbes would have cMled “ Civil History." 
That branch of science has constituted itself under 
the head of Sociology. I may use phraseology which 
at present will be well understood and say that we have 
allowed that province of Biology to become autonomous ; 
but I should like you to recollect that that is a sacrifice, 
and that you should not be surprised if it occasionally 
happens that you see a biologist trespassing upon ques¬ 
tions of philosophy or politics; or meddling with human 
education; because, after all, that is a part of his kingdom 
which he has only voluntarily forsaken. 

Having now defined the meaning of the word Biology, 
and having indicated the general scope of Biological 
Science, I turn to my second question, which | is— 
Why should we study Biology? Possibly the time may 
come when that will seem a very odd question. That 
we, living creatures, should not feel a certain amount of 
interest in what it is that constitutes our life will even¬ 
tually, under altered ideas ot the fittest objects of human 
inquiry, seem to be a singular phenomenon , but at 
present, judging by the practice of teachers and educators, 
this would seem to be a matter that does not concern us at 
all. I propose to put before you a few considerations which 
I dare say many of you will be familiar with already, but 
which wifi suffice to show—not fully, because to demon¬ 
strate this point fully would take a great many lectures— 
that there are some very good and substantial reasons 
why it may be advisable that we should know something 
about this branch of human learning. I myself entirely 
agree with another sentiment of the philosopher of 
Malmesbury, “ that the scope of all speculation is tne per¬ 
formance of some action or thing to be done," and I have 
not any veiv great respect for, orinterest in, mere knowing 
as such. I judge of the value of human pursuits by their 
bearing upon human interests , m other words, by their 
utility, but I should like that we should quite clearly un¬ 
derstand what it is that we mean by this word "utility. 11 
Now in an Englishman's mouth it generally means that by 
which we get pudding or praise, or both I have no 
doubt that is one meaning of the word utility, but it by 
no means includes all I mean by uLility. 1 think that 
knowledge of every kind is useful in proportion as it 
tends to give people right ideas, which are essential to 
the foundation of right practice, and to remove wrong 
ideas, which are the no less essential foundations and 
fertile mothers of every description of error in prac¬ 
tice. And inasmuch as, whatever practical people may 
say, this world is, after all, absolutely governed by 
ideas, and very often by the wildest and most hypo¬ 
thetical ideas ; it is a matter of the very greatest 
importance that oilr theories of things, and even of 
things Uiat seem a long way apart from our daily lives, 
should be as far as possible true, and as far as pos¬ 
sible removed from error. It is not only in the coarser 
practical sense of tne word "utility/* but in this higher and 
Broader sense that I measure the value of the study of bio¬ 
logy by its utility, and I shall try to point out to you thdt you 
will ftel the deed of some knowledge of biology at a gieat 
many turns of this present nineteenth century life of ours. 
For example, most of us lay great and very just stress, 
upon ttifc Conception which is entertained ol the posi¬ 
tion of man in this universe and his relation to the rest 
bf hath re. We Have almost all of us been told, and most 
of us hold by the tradition, that man occupies an isolated 
and peculiar position in nature,; thaf though he is in the 
world he is not of the world, that his relations to things 
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about him are of a remote character, that his origin is 
recent, his duration likely to be short, and that he is the 
great central figure round which other things in this 
world revolve. But this is not what the biologist tells us. 
At the present moment you will be kind enough to separate 
me from them, because it is in no way esscnUal to my 
argument just now that 1 should advocate their views. 
Don't suppose that 1 am saying this for the purpose of 
escaping the responsibility ot their beliefs, because at 
other times and in other places I do not think that point 
has been left doubtful, but I want clearly to point out to 
you that for my present argument they may all be wrong ; 
nevertheless, my argument will hold good. The biologists 
tells us that all this is an entire mistake. They turn to 
the physical organisation of man. They examine his 
whole structure, his bony frame, and all that clothes it. 
They resolve lum into the finest particles inLo which the 
microscope will enable them to break him up. They 
consider the performance of his various functions and 
activities, and they look at the manner in which be occurs 
on the surface of the world Then they turn to other ani¬ 
mals and taking Lhe first handy domestic animal—say a 
dog—thty profess to be able to demonstrate that the 
analysis of the dog leads them, in gross, to precisely the 
same results as ihc analysis of the man, Lhat they find 
almost identically the same bones, having Lhe same rela¬ 
tions , th.it they can name the muscles ot the dog by the 
names of the muscles of the man, and the nerves of 
the dog by those of the nerves of Lhe man, and that 
such structures and organs of sense as we find in the 
man such also we find in the dog , they analyse the brain 
and spinal cord, and they find that the nomenclature which 
fits the one answers for the other They carry tl eir 
microscopic inqumes in the case of the dog as lar as 
they can, and they find that his body is n. solvable into 
the same elements as those of the man Moreover, they 
trace back the dog's and the man's development, and they 
find that, at a certain stage or their existence, the two 
cieatures are not distinguishable the one from the other , 
ilicy find that the dog and his kind have a certain distri¬ 
bution over the surface of the world comparable in its 
way to the distribution of the human species. What is 
true of the dog they tell us is true of all the higher 
animals , and they assert that for the whole of these crea¬ 
tures they can lay down a common plan, and regard the 
man and Lhe dog, and the horse and the ox as minor mo¬ 
difications of one great fundamental unity. Moreover, 
the investigations of the last three-quarters of a century 
have proved, they tell us, lhat similar inquiries carried 
out through all the diffeient kinds of animals which are 
met with in nature will lead us, not in one straight senes, 
but by many roads, step by step, gradation by gradation, 
from man, at the summit, to specks of animated jelly at 
the bottom of the series , so that the idea of Leibnitz 
and of Bonnet, that animals form a great scale of being, 
in which there are a series ot gradations from the most 
complicated form to the lowest and simplest, that idea, 
though not exactly in the form in which it was propounded 
by those philosophers, turns out to be substantially correct. 
More than this, when biologists pursue their investigations 
into the vegetable world, they find lhat they can, in the 
same way, follow out the structure of the plant from the 
most gigantic and complicated trees down, through a 
similar senes of gradations, until they arrive at specks 
of animated jelly, which they are puzzled to distinguish 
from those specks which they reached by the animal road. 

Thus, biologists have arrived at the conclusion that a 
fundamental uniformity of structure pervades the animal 
and vegetable worlds, and that plants and animals differ 
from one another simply as modifications of the same 
great general plan, 

Again, they tell us the same story in regard to the study 
of function. They admit the large and important inter¬ 
val which, at the present tipic, separates the manifesto- 
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lions of the mental faculties observable in the higher 
forms of mankind, and even in the lower forms, such as 
wc know them, mentally from those exhibited by other ani¬ 
mals ; but, at the same time, they tell us that the foun¬ 
dations or rudiments of almost all the faculties of man 
are to be mot with in the lower animals ; that there 15 a 
unity of mental faculty as well as of bodily structure, and 
that, here also, the difference 15 a difference of degree and 
not of kind. 1 said “ almost all," for a reason. Among the 
many distinctions which have been drawn between the 
lower creatures and ourselves, there is one which is hardly 
ever insisted on , 1 but which may be very fitly spoken of 
m a place so largely devoted to art os that in which 
we are assembled. It is this, that while among various 
kinds of animals it is possible to discover traces of 
all the other faculties of man, especially the faculty of 
mimiciy, yet that particular form ot mimicry which shows 
itself in the imitation of form either by modelling or 
by drawing is not to be met with. As far as I know, 
there is no sculpture or modelling, and decidedly no 
painting or drawing, of animal origin. 1 mention the 
fact, in order Lhat such comfort may be derived therefrom 
as artists may feel inclined to take 

If what the biologists tell us is true, it will be needful 
for us to get rid of our erroneous conceptions of man and 
of his place in nature, and substitute right ones for them 
But it is impossible to form any judgment as to whether 
the biologists arc right or wrong unless we aic able to 
appreciate lhe nature of the arguments which they have 
to offer. 

One would almost think that this was a self-evident 
proposition I wonder what a scholar would say to the 
man who should undertake to criticise a difficult passage 
in a Greek play but who obviously had not acquainted 
himself with the rudiments of Greek grammar. And yet 
before giving positive opinions about these high questions 
of Biology people not only don't seem to think it necessary 
to be acquainted with the grammar of the subject, but 
they have not even mastered the alphabet. You find atti¬ 
cism and denunciation showered about by persons who 
not only have not attempted to go through the discipline 
necessary to enable them to be judges, but have not even 
reached that stage of emergence from ignorance in which 
the knowledge that such a discipline is necessary dawns 
upon the mind. I have had to watch with some atten¬ 
tion—in fact I have been favoured with a good deal of 
it myself—the sort of criticism with which biologists and 
biological teachings are visited I am told every now and 
then that there is a “ brilliant article " 2 in so-and-so, m 
which we are all demolished 1 used to read these things 
once, but 1 am getting old now, and I have ceased to 
attend very much to this cry of 11 wolf" When one docs 
read any of these productions, what one finds generally, 
on Lhe face of it, is that the brilliant critic is devoid of 
even the elements of biological knowledge, and that his 
brilliancy is like the light given out by the crackling of 
thorns under a pot of which Solomon speaks. So far as 
I recollect Solomon makes use ol that image for purposes 
of comparison , but I won't proceed further into that 
matter. 

Two things must be obvious . in the first place, that 
every man who has the interests of truth at heart must 
earnestly desire that every well-founded and just criticism 
that can be made should be made ; but that, in the second 
place, it is essential to anybody's being able to benefit by 
criticism that the critic should know what he is talking 
about and be in a position to form a menial image of the 
facts symbolised by the words he uses. If not, it is as 
obvious in the case of a biological argument as it is in that 

1 1 think lhat Prof Allman vu the first to draw attention to n 

9 Galileo was troubled by a sort of people whom he called “paper philo¬ 
sophers, “ because they Ciincied that the true reading ofnitur* was ro be 
detected by tbe collation of lexis The ran u not extinct, but, as of old. 
brings forth its 11 whuli of doctrine ” by which the weathercock heads «dOd( 
ui are much exercised, 
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of a historical or philological discussion, that such criticism 
Is a mere waste of time on the part of its author, and wholly 
undeserving of attention on the part of those who are criti¬ 
cised. Take it then as an illustration of the importance of 
biological study, that thereby alone are men able to form 
SOtnetbing like a rational conception of what constitutes 
Valuable criticism of the teachings of biologists . 1 

Next, I may mention another bearing of biological 
knowledge—a more practical one in the ordinary sense of 
the word. Consider the theory of infectious disease. 
Surely that is of interest to all of us. Now the theory of 
Infectious disease is rapidly being elucidated by biological 
study It is possible to produce from among the lower 
animals cases of devastating diseases which have all the 
appearance of our infectious diseases, and which are cer¬ 
tainly and unmistakably caused by living organisms. This 
fact renders it possible, at any rate, that that doctrine of 
the causation of infectious disease which is known under 
the name of “ the germ theory” may be well-founded; 
and if so it must needs lead to the most important prac¬ 
tical measures in dealing with those most terrible visita¬ 
tions. It may be well that the general as well as the 
rofessional public should have a sufficient knowledge of 
lological truths to be able to take a rational interest in 
the discussion of such problems, and to see, what I think 
they may hope to see, that, to those who possess a suffi¬ 
cient elementary knowledge of Biology, they arc not all 
quite open questions 

Let me mention another important practical illustration 
of the value of biological study. Within the last forty years 
the theory of agriculture has been revolutionised. The 
researches of Liebig, and those of our own Lawcs and 
Gilbert, have had a bearing upon that branch of industry 
the importance of which cannot be over-estimated; but 
the whole of these new views have grown out of the 
better explanation of certain processes which go on in 
plants, and which of course form a part of the subject- 
matter of Biology 

I might go on multiplying these examples, but I see 
that the clock won 7 t wait for me, and I must therefore 
pass to the third question to which I referred ■—Granted 
that Biology is something worth studying, what 15 the best 
way of studying it ? Here I must point out that, since Bio¬ 
logy is a physical science, the method of sLudymg it must 
needs be analogous to that which is followed in the other 
physical sciences It has now long been recognised that if 
a man wishes to be a chemist it is not only necessary that 
he should read chemical books and attend chemical lec¬ 
tures, but that he should actually for himself pci form 
the fundamental expenmen ts in the laboratory, and know 
exactly what the words which he finds in his books and 
hears from his teachers, mean. If he does not do that he may 
read till the crack of doom, but he will never know much 
about chemistry. That is what every chemist will tell you, 
and the physicist will do the same for his branch of 
science. The great changes and improvements in physical 
and chemical scientific education which have taken place 
of late have all resulted from the combination of practical 
teaching with the reading of books and with the hearing 
of lectures T he same thing is true in Biology. Nobody 

1 Some critics do not even i*Ve the trouble to rend I have recently been 
adjured with much solemnity. La »taU publicly why I have “ changed " my 
opinion ai to the value of the pal scon to logical evidence ol the occurrence or 
Oyolubon 

To thin my reply it, Why should 1 when llut alatement was in ide seven 
years ago * An addicts delivered from the Freaidcntml Chair of the Geolo¬ 
gical Society m 1B711 ma> lie haul to be a public document, inasmuch as It 
DM only appeared in the Journal of that It.imtd body, but Wis re-publuhod 
in 1 Bp in a volume of “ Cmii|uen and AddreucV' to winch my name 13 
•lucked Therein will he round a pretty full statement of my reasons Tor 
enunciating two propositions (il that “ when we turn to the higher Vert** 
bratHi the rcsulp of icLent uiv< sugations, howeser we may sift and intiubo 
them, seem to mr to leise a cle.tr balance in favour uf the evolution of living 
Tonne one from another and (a) Lb at I be cue of ihe hone 13 one which 
“will a Laud rigoMui cnUcibm ” 

Ihtui I do not ieo dearly ui what way I can be said to hsvc changed my 
opinion, eaccpl fn the way of intensifying It, when m coneeauance or tha 
■ocUMulatinn of ilmilar evidence since 1670, I recently spoke of the denial of 
evolution as not worth serious consideration, 


will ever know anything about biology except in a dilet¬ 
tante “ paper-philosopher * 1 way, who contents n 1 ms elf with 
reading books on botany, zoology, and the like; and the 
reason of this is simple and easy to understand It is thht 
all language is merely symbolical of the things of which 
it treats ; the more complicated the things, the more 
bare is the symbol, and the more its verbal definition 
requires to be supplemented by the information derived 
directly from the handling, and the seeing, and the touch¬ 
ing of the thing symbolised —that is really what is at the 
bottom of the whole matter. It is plain common sense, as 
all truth, in the long run is only common sense clarified. 
If you want a man to be a tea merchant, you don't tell 
him to read books about China or about tea, but you put 
him into a lea-merchant's office where lie has the handling, 
the smelling, and the tasting of tea. Without the sort of 
knowledge which can be gained only in this practical 
way his exploits as a tea merchant will soon come to a 
bankrupt termination. The “paper-philosophers ' 1 are 
under the delusion that physical science can be mastered 
as literary accomplishments are acquired, but unfor¬ 
tunately it is not so You may read any quanLily of 
books, and you may be almost as ignorant as you were 
at starting, if you don't have, at the back of your minds, 
the change foi words in definite images which can only 
be acquired through the operation of your observing 
faculties on the phenomena of nature 

It may be said — u That is all very well, but you told 
us just now that there aie probably something like a 
quarter of a million different kinds or living and extinct 
animals and plants, and a human life could not suffice 
for the examination of one-fiftieth part of all these." That 
is true, but then comes the great convenience of the way 
things are arranged , which is, that although there are 
these immense numbers of different kinds of living things 
m existence, yet they are built up, after all, upon mar¬ 
vellously few plans 

There are, I suppose, about 100,000 species of insects, 
if not more, and yet anybody who knows one insect— if a 
properly chosen one—will be able to have a very fair con¬ 
ception of the structure of the whole. I do not mean to 
say he will know that structure thoroughly or as well as it 
is desirable he should know it, but he will have enough 
real knowledge to enable him to understand what he 
reads, to have genuine images m his mind of those 
structures which become so variously modified in all the 
forms of insects lie has not seen. In fact, there are such 
things as types of form among fcnimols and vegetables 
and foi the purpose of getting a definite knowledge of 
what constitutes the leading modifications of animal and 
plant life 1L is not needful to examine more than a com¬ 
paratively small number of animals and plants, 

Let me tell you what wc do in the biological labora¬ 
tory in the budding adjacent to this. There I lecture to 
a class of students daily for about four-and-a-half months, 
and my class have, of course, their text-books ; but the 
essential part of the whole teaching, and that which I 
regard as really the most important part of it, is a labo¬ 
ratory for practical work, which is simply a room with 
all the materials arranged for ordinary dissection, We 
have tables properly arranged in regard to light, micro¬ 
scopes, and dissecting instruments, and we work through 
the structure of a certain number of animals and 
plants. As, for example, among the plants, we take a 
yeast plant, a Protococcus y a common mould, a Cham } ± 
fem, and some flowering plant; among animals we ex¬ 
amine such things as an amjeba, a vorHcella^ and a 
fresh-water polype. We dissect a star-fish, an earth¬ 
worm, a snail, a squid and a fresh-water mussel. We 
examine a lobster and a cray-fish, and a black beetle. We 
go on to a common skate, a cod-fish, a frog, a tortoise, a 
pigeon, and a rabbit, and that takes us about all the time 
we have to give The purpose of this course is not to 
make skilled dissectors, out to give every student a clear 


y <£ n . n, 1877] 


NATURE 


and definite conception, by means of sense-images, of the 
characteristic structure of each of the leading- modifica¬ 
tions of the animal kingdom ; and that is perfectly pos¬ 
sible, by going no further than the length of that list of 
forms which 1 have enumerated If a man knows the 
structure of the animals 1 have mentioned, he has a clear 
and exact, however limited, apprehension of the essen¬ 
tial features of the organisation of all those great divi¬ 
sions of the animal and vegetable kingdoms to which 
the forms I have mentioned severally belong And 
it then becomes possible for him to read with profit, 
because every time he meets with the name of a struc¬ 
ture, he has a definite image in his mind of what the 
name means in the particular creature he is reading about, 
and therefore the reading is not mere reading, it is not 
meie repetition of words j but every term employed in 
the description, we will say, of a horse or of an elephant, 
will call up the image of the things he had seen in the 
rabbit, and he is able to form a distinct conception of 
that which he has not seen as a modification of that 
which he has seen. 

I find this system to yield excellent results ; and I 
have no hesitation whatever in saying, that any one who 
has gone through auch a course, attentively, is in a better 
position to form a conception of the great truths of 
Biology, especially of morphology (which is what we 
chiefly deal with), than if he had merely read all the 
books on that topic put together. 

The connection of this discourse with the Loan Col¬ 
lection of Scientific Apparatus arises out of the exhibition 
in that collection of certain aids to our laboratory work. 
Such of you as have visited that very interesting collection 
may have noticed a series of diagrams and of prepaia- 
tious illustrating the structure of a Irog Those tliaprama 
and preparations have been made for the use of the stu¬ 
dents in the biological laboratory. Similar diagrams and 

J ircparations illustrating the structure of all the other 
orms of life we examine, are either made or in course of 
preparation. Thus the student has before him, first, a 
picture of the structure he ought to see, secondly, the 
structure itself worked out, and if with Lhc&e aids, and 
such needful explanations and practical hints as a de¬ 
monstrator can 5 upply f he cannot make out the facts for 
himself m the materials supplied to him, he had better 
take to some other pursuit than that of biological 
science. 

1 should have been glad to have said a few words about 
the use of museums in the study of Biology, but I see that 
my time is becoming short, and I have yet another ques¬ 
tion to answer. Nevertheless I must, at the risk of weary¬ 
ing you, say a word or two upon the important subject 
of museums. Without doubt there are no helps to 
the study of Biology, or rather to some branches of it, 
which are, or may be, more important than natural history 
museums; but, in order to take this place in regard to 
Biology, they must be museums of the future. The mu¬ 
seums of the present do not do by any means so much 
for us as they might do. I do not wish to particularise, 
but I dare say many of you seeking knowledge, or in 
the laudable desire to employ a holiday usefully, have 
visited some great natural history museum You have 
walked through a quarter of a mile of animals more or less 
well stuffed, with their long names written out underneath 
them, and, unless your experience is very different from 
that of most people, the upshot of it all is that you leave 
that splendid pile with sore feet, a bad headache, and a 
general idea that the animal kingdom is a “mighty maze 
Without a plan. 11 I do not think that a museum which 
brings about this result does all that may be reason¬ 
ably expected of such an institution. What is needed in a 
collection of natural history is that it should be made as 
accessible and as useful as possible, on the one hand to 
the general, public, and on t^e other to scientific workers. 
That need Is not met by constructing a sort of happy 




hunting-ground of miles of glass cases, and, under the 
pretence of exhibiting everything, putting the maximum 
amount of obstacle in the way of those who wish pro¬ 
perly to see anything. 

What the public want is easy and unhindered access 1 6 
such a collection as they can understand and appreciate; 
and what the men of science want is similar access 
to the materials of science. To this end the vast 
mass of objects of natural history should be divided 
into two parts—one open to the public, the other to men 
of science, every day. The former division should ex¬ 
emplify all the more important and interesting, forms of 
life. Explanatory tablets should be attached to them, 
and catalogues containing clearly-writLen popular ex¬ 
positions of the general significance of the objects 
exhibited should be provided The latter should con¬ 
tain, packed into a comparatively small space, in rooms 
adapted for working purposes, the objects of purely 
scientific interest. For example, we will say I am an 
ornithologist. 1 go to examine a collection of birds. It is 
a positive nuisance to have them stuffed It is not only 
sheer waste, but I have to reckon with the ideas of the 
bird-stufler, while, if I have the skp and nobody has 
interfered with it I can form my own judgment as to what 
the bird was like For ornithological purposes what is 
needed is not glass cases full of stuffed birds on perches, 
but convenient drawers into each of which a great quan¬ 
tity of skins will go. They occupy no greal space and do 
not require any expenditure beyond their original cost. 
Hut for the purpose of the public, who want to leam 
indeed, but do not seek for minute and technical 
knowledgej the case is different What one of the 
general public walking into a collection of birds desires 
to see is not all the birds that can be got together. 
He docs not want to compare a hundred species of the 
sparrow tnbe side by side; but he wishes to know 
what a bird is, and what are the great modifications of 
bird structure, and to be able to get at that knowledge 
easily. What will best serve his purpose is a compara¬ 
tively small number of birds careiully selected, and artis¬ 
tically, as well as accurately, set up ; with their different 
ages, their nests, their young, their eggs, and their skele¬ 
tons side by side ; and in accordance with the admirable 
plan which is pursued in this museum, a tablet, telling 
the spectator in legible characters what they are and what 
they mean For the instruction and recreation of the 
public such a typical collection would be of far greater 
value than any many-acred imitation of Noah's aTk. 

Lastly conies the question as to when biological 
study may best be pursued I do not see any valid 
reason why it should noj be made, to a certain extent, a 
part of ordinary school training, I have long advocated 
this view, and I am perfectly certain that it can be carried 
out with ease, and not only with ease, but with very con¬ 
siderable profit to those who are taught , but then such 
instruction must he adapted to the minds and needs 
of the scholars. They used to have a very odd way 
of teaching the classic il languages when I was a bpy, 
The first task set you was to learq the rules of the Latin 
gtammar in the Latin language—that being the language 
you were going to learn ! I thought then that this waf 
an odd way of learning a language, but did not venture 
to rebel agaifist ihe judgment of my superiors. Now. 
perhaps, 1 ant not so modest ai> I was then, and 1 
allow myself to think that it was a very absurd 
fashion. But it ,would be no less absurd if we were 
to set about teaching Hiology by putting into the hapds 
of boys a senes of definitions of die classes and orders 
of the animal kingdom, and making them repeat them 1 
by heart That is a very favourite method of teaching, 
so that I sometimes fancy the spint cf the old classical 
system has entered into the new scientific System, Itx which 
case I would tnuch rather that any pretence at sciedti&G 
teaching were abolished altogether. What really b &4 ttt 
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IfC done is to get into the young mind some notion of 
what animal and vegetable life is. You have to consider 
in this matter practical convenience as well as other 
things. There are difficulties in the way of a lot of 
bOy* making messes with slugs and snails ; it might 
not work in practice. But there is a very conve¬ 
nient and handy animal which everybody has at hand, 
and that is himself; and it is a very easy and simple 
matter to obtain common plants. Hence the broader facts 
of anatomy and physiology can be taught to young 
people in a very real fashion by dealing with the broad 
facts of human structure. Such viscera as they cannot 
very well examine in themselves, such as hearts, lungs, 
and livers, may be obtained from the nearest butcher's 
shop. In respect to teaching something about the 
biology of plants, there is no practical difficulty, be¬ 
cause almost any of the common plants will do, 
and plants do not make a mess—at least they do 
not make an unpleasant mess ; so that, in my 
judgment, the best form of Biology for teaching to 
very young people is elementary human physiology on 
the one hand, and the elements of botany on the 
other ; beyond that I do not think it will be feasible to 
advance lor some time to come. But then 1 see no 
reason why in secondary schools, and in the Science 
Classes which are under the control of the Science and 
Art Department—and which I may say, in passing, have, 
in my judgment, done so very much for the diffusion of a 
knowledge over the country—I think that in those cases 
we may go further, and we may hope to see instruction m 
the elements of Biology earned out, not perhaps to the 
same extent, but still upon somewhat the same principle 
as we do here There is no difficulty, when you have to 
deal with students of the ages of 15 or 16, in practising 
a little dissection and getting a notion, at any rate, of the 
four or five great modifications of the animal form, and 
the like is true in regard to plants. 

While, lastly, to all those who are studying biological sci¬ 
ence with a view to their own edification merely, or with the 
intention of becoming zoologists or botanists , to all those 
who intend to pursue physiology—and especially to those 
who propose to employ the working years of their lives 
in the practice of medicine—I say that there is no training 
so fitted, or which may be of such important service to 
them, as the thorough discipline in practical biological 
work which I have sketched out as being pursued in the 
laboratory hard by. 

I may add that, beyond all these different classes of 
persons who may profit by the study of Biology, there is 
yet one other. 1 remember, a number of years ago, that a 
gentleman who was a vehement opponent of Mr Darwin's 
views and had written some terrible articles against them, 
applied to me to know what was the best way in which he 
could acquaint himself with the strongest arguments in 
favour of evolution. I wrote back, in all good faith and 
simplicity^ recommending him to go through a course of 
comparative anatomy and physiology, and then to study 
development, 1 am sorry to say he was very much dis¬ 
pleased, as people often are with good advice. Notwith¬ 
standing this discouraging result, 1 venture, as a parting 
word, to repeat the suggestion, and to say to all the more 
or less acute lay and clerical “paper-philosophers* 1 who 
Venture into the regions of biological controversy—Get a 
little sound, thorough, practical, elementary instruction in 
biology. 

T. H. Huxley 

* Will an of thii stamp are fond of talking about the Baconian method I 
ber thorn therefore to lay to heart there two weighty uyingi of the herald 
of Modern Science :— 

" Syllogumui ex proportion]bus constat, prepositionei ex verbis, verta 
nouomiin N m f «unt I tuque 11 nouones ijjcb (id quod bout m tit) con- 
fins snt at lomoro t rebus abstracts;, nihil in ns qua lUpc/ftlniuntur tit 
flrauluduiu.*— 111 Novum Organon,' 1 u 14 

4r Huic autem voakau nonnulh ax mod unis lumma levitate IU io dulse mm. 
at lo pnino capitulO Oeilauoe et in libra Job at elm scnpturle Mens, philo- 
Mgbm naiuralam fundare conau Bint, inter mvoa qu mmUt 


EXPERIMENTS WITH THE RADIOMETER 

I. 

ABSTRACTS of my earlier papers on “Repulsion 
Resulting from Radiation 11 having appeared in 
Nature, it has been suggested that an account of my 
later researches, which place the subject in such a dif¬ 
ferent light, may also prove of interest 

It has already been shown that if the air is expelled 
from a large bulb containing a suspended bar of pith, and 
a lighted candle is placed about 2 inches from the globe, 
the pith bar commences to oscillate to and fro, the swing 
gradually increasing m amplitude until the dead centre is 
passed over, when several complete revolutions are made. 
The torsion of the suspended fibre now offers resistance 
to the revolutions, and the bar commences to turn in the 
opposite direction. It has been found, however, that very 
little movement takes place until the vacuum is so good as 
to be almost beyond the powers of an ordinary air-pump to 
produce, and that, as the vacuum gets more nearly abso¬ 
lute, so the force increases in power. The most obvious 
explanation therefore is, that the repulsive action is due 
to radiation ; but at a very early stage of my investiga¬ 
tion I found that the best vacuum 1 liad succeeded in 
producing might contain enough matter to offer resistance 
to motion, and in describing an experiment in a paper 
sent to the Royal Society on February 5,1876 ,1 said that 
the impression conveyed to my mind was that the torsion 
beam was swinging in a viscous fluid, and the repulsion 
caused by radiation was indirectly due to a difference of 
thermometric heat between the black and white surfaces 
of the moving body, and thatic might be due to a secondary 
action on the residual gas. 

I have recently succeeded in producing such a com¬ 
plete exhaustion that I have not only reached the point 
of maximum effect, but gone so far beyond it that repul¬ 
sion nearly ceases, and the results I have thus obtained 
seem lo show conclusively that the true explanation of die 
action of the radiometer is that given by Mr Johnstone 
Stoney, according to which the repulsion is due to the 
internal movements of the molecules of the residual gas. 
When the mean length of path between successive col¬ 
lisions of the molecules is small compared with the di¬ 
mensions of the vessel, Lhe molecules, rebounding from 
the heated surface, and therefore moving with an extra 
velocity, help to keep back the more slowly moving mole¬ 
cules which are advancing towards the heated surface; it 
thus happens that though the individual kicks against the 
heated surface are increased in strength in consequence 
of the heating, yet the number of molecules struck is di¬ 
minished in the same proportion, so that there is equili¬ 
brium on the two sides of the discs, even though the 
temperature of the faces are unequal But when the 
exhaustion is carried to so high a point that the mole¬ 
cules are sufficiently few, and the mean length of path 
between their successive collisions is comparable with the 
dimensions of the vessel, the swiftly-moving, rebounding 
molecules spend their forces in part or in whole on the 
sides of the vessel, and the onward crowding, more 
slowly-moving molecules are not kept back as before, so 
that the number which strike the warmer face approaches 
to, and in the limit equals, the number which strike the 
back cooler (ace; and as the individual impacts are 
stronger on the warmer than on the cooler face, pressure 
is produced, causing the warmer face to retreat. 

Before referring at length to the experiments which led 
to my adopting the above theory, I will describe some 
effects of dark heat, &c., on the radiometer. In a paper 
I sent to the Royal Society on January 5,1876, and which 
is now being published in the Philosophical Transactions 
of the Royal Society, about seventeen pages arc occupied 
with the description of my experiments with various 
forms of this instrument. In the present paper I pro¬ 
pose only to refer to a few typical experiments made 
during the year 1875. 
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T 6 show the action of dark heat on'the'radiometer, a 
candle was placed at such a distance from the instrument 
that the arms would make one revolution a minute A 
small glass flask of boiling water was then placed half- 
an-mch from the bulb. The revolutions instantly stopped, 
two of the arms setting equidistant from the hot-water 
flask. The flask of water was removed. As the portion 
of the bulb which had been heated by the hot water 
cooled, the white surface gradually crept nearer and 
nearer to it, the superior repulsion of the candle on the 
black discs urging the arms round, and acting in opposi¬ 
tion to the repulsion of the hot glass to the white disc. At 
last the force of the light drove the white disc with 
difficulty past the hat spot of glass. Rotation then com¬ 
menced, but for some revolutions there appeared to be a 
difficulty in the white discs passing the spot or glass 
which had been warmed by the hot water, and the flask of 
boding water being replaced in its position half-an-inch 
from the bulb of tne radiometer, the rotation immediately 
stopped. 

The instrument having become cool, the candle was 
again placed in position, so that it produced one revolu¬ 
tion in a minute. The finger was then pressed against 
the side of the bulb, and as the spot of glass got warm, 
the white surface experienced more and more difficulty in 
getting past it, until at last one refused to pass, and the 
arms came to rest. 

The instrument was again allowed to cool, and the re¬ 
volutions recommenced at the usual speed (the laboratory 
in which this was tried was somewhat cold) I then came 
from a warm room, and stood a foot from the radiometer, 
watching it. In about a minute the radiant heat from my 
body had warmed the side of the bulb nearest to me 
sufficiently to cause an appreciable difficulty in the move¬ 
ment, and soon the revolutions stopped The same effect 
has been observed if the radiometer is brought into a 
very warm room and placed near a cold window. If the 
daylight is feeble, the instrument not very sensitive, or 
an observer stands neai the instrument, an appreciable 
sticking is observed as the white discs come near that 
part of Lhe bulb which is the warmest. 

These experiments show that many precautions are 
necessary to guard against the interfering action of un¬ 
equal heating of the radiometer when it is being used for 
accurate measurements. 

Having found such an antagonistic action of dark heat, 
I tried the action of ice. This is equivalent to warming 
the opposite side of the instrument. A lump of ice was 
brought within half an inch of the bulb on the opposite 
side to the candle. The revolutions got slower, until at 
last the movement stopped altogether, one arm pointing 
direct to the ice, ana being apparently held there 
by a powerful attractive force bringing the candle 
nearer caused the arms to oscillate a little, and when it 
was almost close to the bulb the force of the light over¬ 
came the action of the ice, and the arms revolved again, 
but irregularly, and with jerks, the discs moving quickly 
to the ice and leaving it with difficulty. In this action of 
icc no preference was noticed for either the black or white 
surface. 

A very delicate radiometer, m 2-inch bulb, was placed 
in a sufficient light to allow it to be seen distinctly, but 
not enough to cause it to move. I then came out of a 
warm room and stood near it. In a few seconds it 
began to move slowly round in the negative direction, t e. 
the black discs advanced instead of retreated. On moving 
away from the instrument the rotation gradually stopped 
I again approached it, and held one hand an inch from 
the bulb. Rotation soon commenced, but still in the 
reverse way- These experiments were frequently repeated 
and always with the same results. 

When the instrument was at rest 1 came quickly to it, 
and gently breathed on the bulb. There was a slight 
movement in the normal (direction, but this slopped 


directly, and the arms then revolved the reverse way for 
more than a minute, performing three or four complete 
revolutions 

A glass shade four inches &n diameter was held over a 
gas-flame till the air inside was warm, and the inner 
surface dim with steam. It was then inverted over the 
radiometer Rotation commenced the reverse way, and 
kept up far several minutes. The glass shade was then 
dried inside, and heated uniformly before a fire until it 
had a temperature of about 50° C It was then inverted 
over the radiometer. Reverse rotation instantly com¬ 
menced, and kept up with some vigour for more than five 
minute*, diminishing in speed until the shade had cooled 
down to the temperature of the surrounding air. 

The same experiment was repeated, and whilst the arms 
were in full negative rotation, a lighted candle was slowly 
brought near it. When thiee feet off the negative rotation 
slackened When the candle was about two feet off the arms 
became still, and when nearer than two feet the instru¬ 
ment rotated normally, the antagonism between the action 
of the hot shade and the lighted candle was perfect , by 
moving the candle to and fro it was easy to cause the 
radiometer to move in one direction or the other, or to 
become still. 

I now tried the action of a radiometer the moving parts 
of which were made of a good conductor of heat, such as 
a metal, instead of pith, which is a bad rnnductorof heat. 

I selected thin rolled brass as the material wherewith to 
make the arms and discs of a radiometer. The parts 
were all fastened together with hard solder, ana no 
cement or organic matter was used, so that if necessary 
the instrument could be submitted to a high temperature 
without injury. The moving portion weighed 13'! grains. 
One side of Llic discs was silvered and polished, the other 
side being coated with lampblack. The apparatus was 
exhausted with a charcoal reservoir aLLached. A candle 

II inch from the bulb caused it to revolve about once a 
second, the black surface being repelled in the normal 
manner. 

Standing in a rather dark cold room, it was covered 
with a warm glass shade, and it immediately began to 
revolve the negative way, but very slowly. A few drops of 
ether poured on the bulb caused the arms to move rather 
rapidly the normal way. A hot shade put over whilst it 
was thus moving caused it to stop, and then begin moving 
the reverse way. A small non-luminous gas flame was 
held vertically beneath the apparatus, so that hot air 
should ascend and wrap round the bulb on all sides. 
The arms now revolved the reverse way. 

The brass radiometer being somewnat heavy, one was 
made of aluminium, the moving parts being hard soldered 
as before. A siphon-gauge was attached, and the appa¬ 
ratus connected direct on to the pump by a spiral, no 
charcoal tube being used. One side of the wings was 
bright aluminium, and the other was lampblacked. When 
exhausted the arms revolved very quickly to a candle a 
few inches off, the black being repelled. On removing 
the candle the arms stopped and immediately commenced 
revolving the reverse w^y, keeping up rotation for more 
than ten minutes, and being little inferior in speed to 
what it was when the candle shone on it. The whole of 
the bulb was heated with a Bunsen burner, whilst it was 
getting hot the aluminium arms revolved rapidly in the 
normal direction, but as soon as the source of heat was 
removed and cooling commenced, rotation set up in the 
reverse way, and continued with great energy till the 
whole thing was cold. It appeared as if the reverse 
movement during the cooling was equal in energy to the 
normal movement as it was being heated. 

A little ether was poured on the bulb of a very sensitive 
pith radiometer as it was standing still in a faint light. 
The evaporation of the ether caused a chilling of the in¬ 
strument and a rapid abstraction of heat from the arms. 
They commenced to move in the normal direction and 
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increased quickly ia speed until they revolved if a rate of 
one in four seconds. This movement kept up for several 
minutes, and as it slackened it could at any time be 
‘revived by a few drops of ether on the bulb. When in 
• rapid movement a hot glass shade was placed over the 
radiometer the movement slackened, the arms quickly 
came to rest and .immediately revolved in the reverse 
direction, acquiring a speed of about two revolutions a 
minute, and keeping up this reverse movement for more 
than ten minutes. 

1 again set the instrument in rapid rotation by dropping 
ether on the top of the bulb and applied the tip of one 
finger to the side of the bulb for ten seconds. The rota- 
tion stopped, and 1 could not start it again for some 
minutes, although 1 dropped ether on the bulb, several 
times m the interval. When the radiometer had once 
more acquired the temperature of the air I dropped ether 
on the bulb, not in the centre, but so that the ether wetted 
only half of the bulb. The arm which was nearest to the 
part most chilled by the ether rushed towards that part 
and remained, as it were, fixed opposite to it, refusing to 
move away, although I tried to equalise the temperature 
by dropping ether on the other parLs of the bulb, and to 
drive it round by bringing a candle near Not until the 
candle came within six inches of the bulb did the arms 
begin to rotate, which they then did with a rush, as if 
suddenly relieved from a state of tension. 

1 have referred to a sufficient number of experiments 
to show that a metal radiometer rotates in a negative 
direction on being exposed to the action of dark heat, 
the black advancing and continuing to do so until the tem¬ 
perature has become uniform throughout. On removing 
the source of heat, the fly commences to revolve with 
rapidity the positive way, the black this time retreating as 
it would if light shone on it. 

To determine whether at temperatures between 250° 
and ioo Q the repellant action of radiant heat was about 
equal on black and on white surfaces, 1 used a radiometer 
having pith discs blackened on one side. A tube was 
sealed into one side of the bulb, and having two stout 

I ilatinum wires passing along it, sealed their whole length 
n glass to prevent leakage of air into the interior of the 
apparatus. At the ends of the wires a spiral of fine pla¬ 
tinum wire was fastened, and the other ends terminated 
in loops outside. The bulb was perfectly exhausted, and 
the following experiments were tried *— 

A resistance-coil was so adjusted that a battery would 
keep the platinum spiral at a bright red heat. The arms 
of tne radiometer, which were before quite still, moved 
rapidly until two of the discs were one on each side of the 
hot spiral, the black disc being further off than the white 
disc. The resistance was then gradually increased, and 
as the temperature of the spnal diminished, the black 
disc gradually approached the spiral, until, when the tem¬ 
perature was just at the point of visible redness in a dark 
room, the black and white discs were practically equidis¬ 
tant from the spiral. On diminishing the resistance, the 
same phenomena took place in inverse order 
The resistance was again adjusted to give a bright red 
spiral, and the contact key kept pressed down. A lighted 
match was momentarily brought near the bulb, so as to 
start a movement. Rotation of the arms commenced# 
and kept up, with some energy, at the rate of about one 
revolution in five seconds, equal to that given by a candle 
eight inches off. There was some little hesitation, as the 
white side came up to the spiral, but this was scarcely 
noticed when the speed had become steady. The resist¬ 
ance was now slightly increased. The speed became 
slower as the temperature of the spiral diminished, and 
the hesitation, as the white approached the spiral, became 
s^Ore apparent The resistance was further increased, 
with the effect of making rotation still slower, bring¬ 
ing the temperature of the spiral down to just visible 
redness in the dark. The speed of rotation again 


slackened ; at each approach of the white surface to the 
spiral it appeared to stop, hesitate, and then get past with 
a rush- T0U5 it went on for a few revolutions, until one 
white disc, a little nearer, perhaps, than the others, was 
not able to pass, and the arms, after a few oscillations, 
came to rest, the black and the white surfaces bein£, as 
near as 1 could judge, equidistant from the hot spiral. 

I now tried to ascertain whether, at temperatures lower 
than roo° C,, the white would be repelled most 

The resistance of the coil was increased again, and the 
position of the arms in respect to the spiral noticed. 
When so much resistance was offered to the passage of 
the current that the spiral would only be lust warm, f 
fancied the white was further from it than tfie block, but 
the observation was not satisfactory at higher tempera- 
lures , up to visible redness the repulsion was equal for 
each. Breathing on the bulb sent the amis rapidly round 
the reverse way. 

The battery was disconnected from the instrument, and 
one end of a wire was attichcd to one of the platinum 
loops, the other end of the wue being connected to the prime 
conductor of a frictional electrical machine. A few turns 
of the handle sent the arms flying about wildly, first in Lhe 
positive and then in the negative direction, till finally 
one pointed steadily to the platinum spiral, and refused to 
move When the candle was quite close it overcame the 
nucrfeience, and the discs revolved in an irregular jerky 
manner. In three or four days the electrical disturbance 
was sufficiently diminished to enable me to proceed with 
my experiments, but 1 could detect the influence for 
weeks after. 

One pole of a small induction-coil capable 'of giving 
half-inch sparks in air, was fastened to the platinum 
loops, the other pole being held by an insulating handle. 
The loose pole was then brought near the bulb. The 
nearest disc rushed round to it and followed it a little, 
then it stuck as if the glass were electrified. By gently 
moving ihe loose pole round 1 could get the arms to 
rotate in either direction, and they would keep on for five 
minutes or more when once started. These movements 
appear all to be explained by the known laws of static 
electricity, the rotations being of the “ electrical fly " 
kind. 

1 obtained rotation in a radiometer without having the 
surfaces of the discs differently coloured. One having 
the pith discs lamp-blacked on both sides, and weighing 
I 25 grain, was exhausted with a charcoal tube attached. 
On a candle being brought near it, the arms moved until 
two of the discs were equidistant from the flame, and no 
amount of initial impulse m either, direction would set it 
in rotation. A piece of ice caused it fa move until one 
disc pointed to (be ice, when it also stopped, but by 
shading the candle with a screen, so that the light shone 
on only one hajf of the tube, rapid rotation commenced, 
which, by altering the position of the screen to the olher 
side, was instantly stopped, and changed into as rapid 
rotation in the opposite direction. 

To enable me to exhibit the movement of a radiometer 
to a large audience 1 have made an instrument, the discs ol 
which are of thin glass, silvered and polished on one side# 
and coated with lampblack on the other. Owing to its 
great weight the movement is somewhat slow, but in 
the sun, or, with a strong light shining on the instrument, 
it is very sinking, as it snows discs of light chasing each 
other round the room: 

To communicate motion from the interior of the bulb 
to the outside# a radiometer was made which would 
carry round a magnet. Outside the bulb of this instru¬ 
ment I suspended, in a vertical position, a smaller magnet 
having the south pole at the top and the north pole at the 
bottom; this osculates to and fro with eveiy revolution of 
the radiometer# and making contact at the bottom, carries 
an electric current from a battery to a Morse instrument 
through which a ribbon of paper is drawn by clockwork 
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BO that at each revolution of the radiometer a record is 
printed on the strip of paper by dots; close together if 
the radiometer revolves quickly, farther apart if it goes 
slower. 

The power of the earth on the magnet is too great to 
allow tne radiometer to start without some initial im¬ 
petus ; there should therefore be an astatic combination 
inside the bulb, but for a single experiment it may be set 
going by placing a few coils of insulated copper wire out¬ 
side the bulb and depressing the battery key for an 
instant. An electric current is thus passed through the 
coiIb of wire, and the intenor magnet is immediately 
deflected from its north-south position ; the impetus thus 
gained enables the light to keep up the rotation 

For the purpose of measuring the amount of force 
exerted by radiation I constructed a torsion balance 
capable of indicating the millionth of a grain A light 
beam having two square inches of pith at one end is 
balanced on a fine fibre of glass 1 stretched horizontally in 
a tube, one end of the fibre being connected with a torsion 
handle passing through the tube, and indicating angular 
movements on a graduated circle. Th*. beam is cemented 
to the torsion fibre, and the whule is enclosed in glass and 
connected with the mercury pump by a spiral tube and 
exhausted as perfectly as possible. A flat oblong piece of 
5oft iron weighing accurately o or grain is put into the 
cross tube under the pith surface. This weight can be 
picked up by a horse-shoe magnet outside the tube and 
dropped on any part of the pith, A mark is made at the 
exact centre of the pith surface, and by moving the mag¬ 
net about it is easy to place the iron weight accurately on 
this mark. A ray of light from a lamp reflected from a 
mirror in the centre of the beam to a millimetre scale 
four feet off shows the slightest movement. When the 
reflected ray points to zero, a turn of the torsion handle 
in one direction or the other will raise or depress the pith 
end of the beam, and thus cause the index ray to tiavel 
along the scale to the right or to the left. If a small 
weight is placed on one end so as to depress it, and the 
torsion handle is then turned, the tendency of the glass 
fibre to untwist itself will ultimately balance the downward 
pressure of the weight, and will again bring the index ray 
to zero. It was found that when the weight of the i-iooth 
of a grain was placed on the pith surface the torsion 
handle had to be turned twenty-seven revolutions and 
353°, or 10073° before the beam became horizontal The 
downward pressure of the i-iooth of a grain was therefore 
equivalent to the force of torsion of the glass thread when 
twisted through 10073° 

1 then found out the degree of delicacy of the balance. 
i° of torsion gave a very decided movement of the index 
ray, a torsion of 10073° balancing the i-iooth of a gram, 
while 100074 0 overbalanced it The balance will therefore 
Lurn to the 99- 100,000,000th of a giam. 

Weighed in this balance, the mechanical torcc of a 
candle 12 inches off was found to be o 000444 grain , of a 
candle 6 inches off 0*001772 grain. At half the distance 
the weight of radiation should be four times, or 0001776 
grain ; the difference between theory and experiment 
being only four millionths of a grain is a sufficient proof 
that the indications of this instrument follow rigidly the 
law of inverse squares. An examination of the differences 
between the separate observations and the mean shows 
that my estimate of the sensitiveness of this balance is 
not excessive, and that in practice it will safely indicate 
the millionth of a gram. 

I performed an experiment at the meeting of the Royal 
Society 6 ti March 30 last to demonstrate the movement 
«f the glass case of the radiometer I made use of a 
large radiometer in a 4-inch bulb with ten arms, eight of 

1 Tbfl torn on of fibre miut he selected with n«at can. Ten threads were 
drnwn out before the blowpipe end fciupcnded Drum a, horirental beam. 
WilfthlS were ihon gradually hung on to the lower end a Only two were 
feUuttftrpqg enough Th® one rejected uood 450 grenu without hmkjnft 
Ua diameter being leu lhau 001 inch 4 4 


which were brass, and the other two a long watch-spring 
magnet. The discs were of pith blackened on one sidei 

The instrument was floated in a vessel of water, four 
candles being placed round it to set the arms in rotation. 

A mark was put on the glass envelope to enable a slight 
movement to be seen. 

A powerful magnet was now brought near the moving 
arms, which immediately stopped, and at the same time 
the glass envelope commenced to revolve in the opposite 
direction to that in which the arms had been revolving. 
The movement kept up as long as the candles were 
burning, and the speed was one revolution in two minutes* 
On the magnet being removed the arms obeyed the force of 
radiation from the candles and revolved rapidly, whilst the 
glass envelope quickly came to rest The candles were then 
blown out, and as soon as the whole instrument had come 
to rest, a bar-magnet was moved alternately from one side 
to the other of the radiometer, so as to cause the vanes to 
rotate as if they had been under the influence of a candle. 
The glass envelope moved about one revolution in Lhree 
minuLes in Lhe same direction as the arms, and on re¬ 
versing the direction of movement of arms, the glass 
envelope changed direction aUo This I consider is 
proof that the internal friction, either of the steel point 
on the glass socket or the vanes against the residual air, 
or of both these causes combined, is considerable. Moving 
the vanes round by the extenor magnet carries the whole 
envelope round in opposition to the friction of the water 
against the glass. 

In another communication I propose to give the results 
of my experiments on the influence of the residual gas on 
the movement of the radiometer, and also refer to other 
results which 1 have lecently obtained 

William Cuookfs 

ON A NEW ASTRONOMICAL CLOCK' 

HE object of this communication was to explain to 
members of the Association and give them an oppor¬ 
tunity of seeing in my house in the University a clock 
which had been described in a communication to the 
Royal Society, in 1869, entitled “ On a New Astronomical 
Clock and a Tcndulum Governor for Uniform Motion." 
The following description is taken from the Proceedings 
uf the Royal Society for 1869, except a few alterations 
and additions, and except the drawings, which have not 
been hitherto published - - 

It seems stiange that the dead-beat escapement should 
still hold its place m tht astronomical clock, when its 
geometrical transformation, the cylinder escapement of 
the same mvcnior, Graham, only survives m Geneva 
watches of the cheaper class For better portable time¬ 
keepers it has been altered, Lhrough the vicious rack-and- 
pinion movement, into the superlatively good detached 
lever. If it is possible to make astronomical clocks go 
better than at present by merely giving them a better 
escapement, it is quiLe certain that one on the same 
principle as the detached lever, or as Eamshaw's ship- 
chronometer escapement, would improve their time¬ 
keeping. 

Hut the irregularities hitherto tolerated in astro¬ 
nomical clocks may be due more to the faultiness 
of the steel and mercury compensation pendulum, with 
us loosely attached glass jar, and of the mode in 
which it is hung, and to instability of the supporting 
clock-case or framework, than to imperfection of the 
escapement and the greatness of the arc of vibration 
which it requires ; therefore it would be wrong to expect 
confidently much improvement in the time-keeping merely 
from improvement of the escapement. I have therefore 
endeavoured to improve both the compensation for change 

1 "Get a Now Form of Astronomical Clock with Free Pendulum and Inde¬ 
pendently Governed Uniform Motion for Eacapeincnt Wheel" By Poof. 
Sir Willwm Thomson, F R.b, (Communicated to Section A of the Bnuoh 
Ateociabon, Thursday, September 7, JB76 ) 
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of temperature in the pendulum, and the mode of its sup¬ 
port, in a dock which 1 have recently made with an 
escapement on a new principle, in which the simplicity of I 
the dead-beat escapement of Graham is retained, while 
its great defect, the stopping of the whole train of wheels 
by pressure of a tooth upon a surface moving with the 
pendulum, is remedied. 

Rnagine the escapement-wheel of a common dead-beat 
dock to be mounted on a collar fitting easily upon a shaft, 
instead of being rigidly attached to it Let friction be 
properly applied between the shaft and the collar, so that 
Ihe wheel shall be Carried round by the shaft unless 
rcsisLed by a force exceeding some small definite amount , 
and let a governor giving uniform motion be applied to 
the train of wheel-work connected with this shaft, and so 
adjusted that, when the escapement-wheel is unresisted, 
it will move faster by a small percentage than it must 
move to keep time properly. Now let the escape¬ 
ment wheel, thus mounted and earned round, act 
upon the escapement, just as it does in the ordinary 
clock It will keep the pendulum vibrating, and will, 
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just as in the ordinary clock, be held back every time it 
touches the escapement during the interval required to 
set it right again from having gone too fast during the 
preceding interval of motion. But in the ordinary clock 
the interval of rest is considerable, generally greater 
than the interval of motion, In the new dock it is 
equal to a small fraction of the interval of motion : in 

the clock as now working, but to be reduced probably to 
something much smaller yet The simplest appliance to 
count the turns of this escapement-wheel (a worm, for 
instance, working upon a wheel with thirty teeth, carrying 
, a hand round, which will correspond to the seconds 1 hand 
of the clock) completes the instrument, for minute and 
hour-bands are a superfluity in an astronomical clock. 

In various trials which I have made since the year 
1865, when this plan of escapement first occurred to me, 
I have used several different forms, aU answering to the 
preceding description, although differing widely in theLr 
geometrical and mechanical characters. In all of them 
the escapement-wheel is reduced to a single tooth or arm, 


to diminish as much as possible the moment of inertia 
of the mass stopped by the pendulum. This arm revolves 
in the period of the pendulum (two seconds for a one 
second's pendulum), or in some odd multiple of it. Thus 
the pendulum may execute one or more complete periods 
of vibration without being touched by the escapement. In 
a\l my tnals the pallets have been attached to the bottom 
of the pendulum, projecting below it, in order that satis¬ 
factory action with a very small arc of vibration (not more 
on each side than ot the radius, or 1 centimetre for 
the seconds' pendulum) may be secured. 

In the clock in my house the seconds'pendulum of the 
fine movement, vibrates with great constancy through 
half a millimetre, that is to say, through an aic of of 
the radian, on each side of the vertical This, 1 believe, 
is the smallest range that has hitherto been realised in 
any seconds 1 pendulum of an astronomical or other clock. 

In the drawing s represents the vertical escapement 
shaft, round which is fitted loosely the collar r, carrying 
the worm v. The small wheel, d f is worked by ?/, and 
carries round the seconds' hand of the clock, a repre¬ 
sents a piece of fine steel wire, being the single arm 
to which the teeth of the escapement-wheel are reduced 
in the clock described in this paper; p p the pallets 
attached to bars projecting downwards from the bob, n, 
of the pendulum, y a foot bearing the weight of the 
collar-worm and escapement tooLh. The bar connect¬ 
ing f with the colhJt is of such a length as to give a 
propei moment to the frictional force by which the collar 
is earned round. The shaft $ carries a wheel, represented 
m section by w 7 j, which 13 driven by a train of wheel- 
work (not shown in the drawing) from the governor This 
wheel is made to go ^ per cent faster than once round in 
two seconds, while the pendulum prevents the collar from 
going round more than once in two seconds 

My trials were rendered practically aboitive from 1865 
until a few months ago by the difficulty of obtaining a 
satisfactory governor for the uniform motion of the 
cscapement-shaft; this difficulty is quite overcome in the 
pendulum governor, which I now proceed to describe 

Imagine a pendulum with single-tooth escapement 
mounted on a collar loose on the cscapemcnL shaft just as 
described above—the shaft being vertical in this case 
also A square-threaded screw is cut pn the upper quarter 
of the length of the shaft, this being the part of it on which 
the escapemcnt-collar works ; and a pin fixed to the collar 
projects Lnwards to the furrow of the screw, so that, if the 
collar is turned relatively to the shaft, it will be carried 
along, as the nut of a screw, but with less friction than an 
ordinary nut Below the screw and long nut-collar, threc- 
quar ters of the length of the cscapcment-shaft is surrounded 
by a tube which, by wheel-work, is carried round about 5 per 
cent, faster than the central shaft Tina outer shaft, by 
means of friction produced by the pressure of proper 
springs, carries the nut collar round along with it, except 
when the escapemcnt-tooth is stopped by either of the 
pallets attached to the pendulum. A stiff cross-piece (like 
the head of n T), projecting each way from the top of the 
tubular shaft, carries, hanging down Irom it, the governing 
masses of a centrifugal friction governor. These maucs 
are drawn towards the axis by springs, the inner ends of 
which are acted on by the nut collar, so that the lower 
or the higher the latter 13 in its range, the springs pull the 
masses inwards wuh less or more force. A fixed metal 
ring coaxial with the main shaft holds the governing 
masses in when their centrifugal forces exceed the forces 
of the springs, and resists the motion by forces of friction 
increasing approximately in simple proportion to the 
excess of the speed above that which just balances the 
forces of the springs, As long as the escapement-tooth is 
unresisted, the nut collar is earned round with the quicker 
motion of the outer tubular shaft, and so it screws up - 
wards, increasing the force of the springs. Once every 
senuperiod of the pendulum it is held back by either 
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pallet, *nd the i^i|t coUaj screw* down as mucfi as it 
rose during the preceding interval or freed0171 when 
the action 15 regular , and the central or main escape 
merit shaft turns ill the same period as the toofh facing 
the period of the pendulum If through increase or 
diminution of the driving power, or d minuLion or in 
crease of the coefficient of friction between the governing 
masses and tjie ring on which they press, the shaft Lends 
to turn faster or slower, the nut coll ir works its way down 
or up the screw, unLil the governor is again regulated, 
and gives the same speed m the altered c remittances 
It is easy to arrange that a huge amount of legulating 
power shall be impl ed in a single turn of the nut collar 
relatively to the ccntn.1 shift, and yet that the f cnodic 
application and removal of about / 0 of this amount in the 
half period of the pendulum shall cause but a t/y small 
puiodic vanation in the sj.ccd The latter important 
condition is secured by Lhe great moment of lnertn of the 
governing masses themselves round the mam shaft My 
communication to the Royal Society ended as follows — 

“ I hope after a few months irial, to be anle to piesent 
a satisfactory report of the performance of Lhe clock now 
completed accoidint to the principles explained above 
As many of the details of execution may become mo lhed 
after practical trial it is unnecessary that I should de 
senbe them minutely at present Its pcncril appearance, 
and the arrangement of its characteristic parts may he 
understood from the photograph now laid before the 
Society* 

I am sorry to say that the hope here expressed has not 
hitherto been realised Year aUer year passed producing 
only more or less of radical reform in various merh inical 
details of the governor and of the fine movement until 
about six months ago when, for the first tme, I ha 1 all 
except the pendulums in approximately satisfactory con 
dition By that time 1 had discovered thit my choice of 
zinc and platinum for Lhe temperature compensation, and 
lead for the weight of the pendulums was a mistake I 
had fallen into it about ten years a^o through being in 
formed that m Russia the gridiron pendulum had been 
reverted to because of the difficulty of getting equality of 
temperature throughout the length of the pendulum and 
wiLhout stopping to perceive thn the right way to de tl 
with this difficulty was to lace u and take means of sccur 
ing practical equ ility of temperature throughout the length 
of the pendulum (which it is obvious may be done by 
simple enough appliances) I devised a pendulum in which 
the compensation is produced by a stiff tube of zinc ar\d a 
platinum wire placed nearly parallel each to the other 
throughout the length of the pendulum i he two pen 
dulums of the clock shown to the Qntish Association were 
constructed on this plan Now it is cleat that the mate 
rials chosen for compensation should, of all those not 
otherwise objectionable, be those of greatest and of least 
expansibility 1 herefore, certainly, glass or platinum 
ought to be one of the materials, and the steel of the ordi 
nary astronomical mercury pendulum is a mistake Mcr 
cury ought to be the other (its cubic expansion being six 
tunes the linear expansion of zme) unless the capillary un 
certainty of the mercury surface lead to irregular ehanges 
in the rate of the pendulum The weight of the pendulum 
ought to be of material of the greatest specific gravity 
attainable , at all events unless the whole is to be mounted 
in an air tight case , because one of the chief errors of the 
best existing pendulums is that depending on the varia 
tions of barometric pressure The expense of platinum 
puts it out of the question for the weight of the pendulum, 
even although the use of mercury for the temperature 
compensation did not also give mercury for the weight 
TTius even though as good compensation could be got by 
zinc and platinum as by any other means, mercury ought 
on account of its superior specific gravity (nearly three 
times that of lead) to be preferred to lead for the weight 
Of the pendulum, 


I Jiave accordingly now made several pendulums (for 
tide gauges) wifb no other material in the moving p*rt 
plan glass and mercury, and with rounded knife edges of 
agate for the fixed support, and I am on the point of 
making four more for two new clocks which I am having 
made on Lhe plan which forms the subject of this com 
mumcaUon 1 have had no opportunity hitherto of test 
in(, the performance of any of iheae pendulum^, but their 
action seems very promising of good results, and the 
only untoward circumstance which has hitherto appeared 
in connection with them has been breakages of the glass in 
two attempts to have one earned safely to Genoa for a tide 
giuge made by Mr White, to aty, order for the Italian 
Government 

As to the accuracy of my new clock it is enough to 
look at the pendulum vibrating with perfect steadiness, 
from month to month, through a range of half a centimetre 
on each side of its middle position with its pallets only 
touched during of the time by the escapement tooth, to 
feci certain that, if the best ordinary astronomical clock 
owes any of its irregularities to variations of range of ns 
pendulum or to impulses and friction of its escapement 
whLd Lhe new clock must, when tried with an equally 
Lood pendulum prove more regular I hope soon to 
have it tried with a better pendulum than tl at of any 
astronomical clock hitherto made, and if it then shows 
lrregul inlies amounting to ^ of those of the best astro¬ 
nomical clocks the next step must be to inclose it in an 
air tight case kept at constant temperature, day and night 
summer and winter 


ON THE TROPIC AT FOPh STS Oh 
If A UPSI/fl r 

NCLAND at the present tine has a climate far from 
tiopic d but at the time to which this lecture refers 
the palm and spice plants flourished here and hence the 
cl mate then may rightly be spoken of as actually tropical 

The data on which this inference is based are the fjssil 
leaves wh ch are found in the clays of thi south of Hamp 
sh re Out of Lhe many thousands of such leaves obtained 
by me during summer holidays fur many yuis past some 
selected specimens were exhibited m a cabinet in the Loan 
Collection of Scientific Instruments Other collections of 
leaves Jiom this spot and from Alum Bay have been made, 
and may be seen in the British Museum It is the district 
immediately along the line east and west of Bournemouth 
which has been specially examined and it is in the lower 
IiugbhoL beds which are, comparatively speaking, amongst 
the youngest of the geological scale, that the leaves re¬ 
ferred Lo have been found 

1 hese Hagshot beds need not detain us but as I have 
referred to them as amongst the youngest in Lhe geological 
scale, I may mention that above them we have the Bracklc 
sham beds, full of marine forms the Barton beds, also full 
of marine forms, but telling a tale of a different sea , the 
Headon, Dembndge, and Hempstead senes, with many 
repetitions of marine and fresh water conditions, indicating* 
long lapses of time There is, too, the whole Miocene 
period, of which we have no trace in this district, but which 
we believe from continental evidence was of vast duration. 
Then, too, there followed periods of immense length, 
during which England underwent its latest glacial epoch, 
after that, the time during which the graveli were formed 
While, therefore, we speak of these beds as almost the 
youngest of our senes, they belong to periods of on in¬ 
calculably remote past 

It is from the cliffs principally, and from the deep 
cuttings of the recently constructed railway from Bourne¬ 
mouth to Parks tone, that our knowledge Is mainly de¬ 
rived There are, in addition, the diggings earned on 

1 LcCTure 1 b connection with the Loan Collect I cm of Scientific Aopinte 
riven at the South Kensington Museum December ■ il^by/ 6ml 
Gardner, F G S 
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for commercial purposes. Great interest attaches to 
these somewhat monotonous-looking cliffs, as it is from 
them that has been unearthed the marvellously rich 
flora which 1 shall briefly describe further on. Let 
us commence by visiting the diggings near Wareham 
We tee that they are situated on a wild moorland 
with hillocks, under the high range of chalk downs, in a 
gap in which stand the massive ruins of Corfe Castle. 
Very bleak and barren the scenery looks in high winds 
and driving showers, and the latter are of unusually 
common occurrence, the clouds being caught and held by 
the high downs. The moorland stretches far to the sea 
and enwraps Poole Hjgbour, continuing asffar as the eye 
can reach, beyond Bournemouth to the tower of the fine 
old abbey of Christchurch and to the New Forest, being 
here and there clothed with extensive pine plantations. 
But in fine weather it'has a charm of its own and is 
especially lovely when the yellow furze and purple heather 
are in full bloom. Even the actual diggings themselves 
are most picturesque, especially those now abandoned, as 
there we find little deep blue lakes surrounded by many- 
coloured cliffs fifty feet in height, in which bright yellows, 
magentas, and crimsons predominate. I do not apply 
the word blue to the small lakes poetically, for they 
are of an intense blue, finer in colour than the famed 
blue of the waters of some of the Swiss lakes. The heaLh 
is, in some patches, of a magenta colour, where a crimson 
clay patch forms the soil, if we examine these cliffs and 
banks wc find them composed of clays dark or white, or 
red and white mottled, of layers of coarse grey grit and of 
lands of every shade ot red and yellow, white, and vane- 
ated. Often the sands have angular lumps of clay im- 
edded in them The quarrying is mostly done in open 
pits, the day being dug out perpendicularly with a long 
and narrow spade Some of the deeper seams are mined, 
and a considerable depth is reached in Mr. Pike’s work 
ings, and at Branksea it is worked under the sea-level. 
These pipeclays are exported to all parts of the world 
wherever good pottery is made. 

Overlying the pipeclays we find another series of de¬ 
posits, which are not here quarried for use, but looked 
upon as refuse; but near Bournemouth they are dug into 
in many places for the brick earih contained in them. 
They are easily distinguished by the darker colour and 
more Bandy nature of the clays. These drab clay basins 
are of smaller extent and are full of remains of decayed 
leaves, and have actual seams of coal in them, which is 
burnt by the villagers. We now cross Poole Harbour, at 
high tide a magnificent sheet of water, the distant hills, 
behind which the sun sets, giving it the appearance of an 
Italian lake, and glance at Branksea Island as we pass— 
the owner of which, however, will not allow us to land. In 
the sheltered bay of htudland we can see but little of the 
cliffs, as they are now mosLly overgrown to the very beach. 
We are struck, however, by the coloured sands which 
forcibly remind those of us who are familiar with them of 
the still more brilliant hues of the sands at Alum Bay. 

Being ferried across the inlet of Poole Harbour and 
walking along the beach towards Bournemouth, we And 
the coast for the first mile composed of hills of blown 
sand, beyond which the cliffs we have been viewing from 
a distance rapidly rise. These cliffs are themselves of 
rather monotonous appearance, being devoid of the bril¬ 
liant colouring so conspicuous at Alum and Studland Bays, 
hut they are crowned for the greater part of their length 
with nine woods. Their colour varies frorti buff to white 
and rrom white to slate colour. We notice apparently 
fcpdless successions of clays, sands, and grits deposited at 
different angles and without any single md being trace¬ 
able for more than a few yards. The cliffs, preserving 
the same characters for a distance of four miles, extend 
to near Bot^embe, where we notice a chahgo in their 
composition. , The clays are black and still mqre sandy, 
the upper pijrts of the cliffs are far less steep and seem 


composed of loose white sands and shingle with a thick 
capping of gravel 

At length still further east these beds disappear beneath 
the sea In consequence of the general dip of the strata. 
The sand beds which follow, where they cap the cliffs, 
are recognised from a great distance by their greater 
slope from the cliff shore wards, for they are so Toosely 
composed that every wind blows the sand away in clouds 
and leaves the shingle to rattle down on to the beach. 
So loose is this material that that part of the coast line 
which had cliffs composed of this sand has now but an 
insignificant height; all the sand has been blown away by 
wind and wasted by rain, until the shingle has been left 
dropping lower and lower, and the stones which neither 
wind nor rain could affect, have come closer and closer 
together. This is the cause of the land connecting Hen- 
gistbury Head being much lower than any other in the 
neighbourhood. The shingly beds are ancient sea 
beaches, and the slope of them to the ancient sea can 
still be seen in places So long have they been exposed 
that the flint pebbles in them are sometimes almost de¬ 
composed, the familiar white coating to the flints being 
an inch or mole thick. This shingle, which is composed 
of rounded pebbles, that tell the tale of a long rolling 
on the old sea beach, is now the source of the pebbles on 
the present beach, and the round condition of the pebbles 
on the present beach on this part of the coast is not as on 
the shore further towards Poole, or as at Brighton, the 
result of present wave action, although the existing 
sea has undoubtedly reduced the pebbles in size. They 
cannot be confounded with the later angular river gravels 
which everywhere cover this area. 

At the peninsula of Hengistbury Head, about six miles 
beyond Bournemouth, the cliffs again rise, being at first 
composed of black, chocolate-coloured, and while sands 
with pebbles, and farther on of green clayey sands con¬ 
taining nodules of large irregularly-shaped concretions of 
sandy, argillaceous ironstone disposed in layers, until 
lately worked for iron and shipped to the smelting fur¬ 
naces of South Wales. Beyond Christchurch Harbour we 
have cliffs of white sand which, according to my views, 
close the senes. 

Inland the country has a barren appearance except in 
the plantations, and Lhe scattered brick pits afford no 
additional information of use to us in our present re¬ 
searches. There is but little of interest to the tourist 
except on the very edges of the district where the arch.no- 
lojgist will be interested in the Minsters of Christchurch, 
with its associated ruins, Wimborne, and the ruins of 
Corfe Castle. 

No order of arrangement is at first apparent in these 
beds, but by going backwards and forwards over the 
ground attentively there is, it seems to me, a very well- 
marked and recognisable sequence. I will now tell you 
what I take to be this sequence. It has never been sub¬ 
mitted to geologists before, and it is possible, as is often 
the case with new work, that there may be some objec¬ 
tions raised to It. 


FRESHWATER. MARINE 



I would refer to the diagram (Fig. 0 where I have ex¬ 
pressed my reading pf this district. This lower Crefch-water 
series is seen in the neighbourhood of Corfe and forms part 
of the cliffs at Studlana It is characterised by abundance 
or pipeclays, and has m thickness of aoo feet or mbcc. k 
The middle freshwater series, also met with near Corfe 
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' In this series of marine beds we have at the bottom 
lagoon beds, as I call them, which may represent a similar 
state of things to what we see at Christchurch, or Poole, 
or Weymouth, or any place where we have mud banks 
left dry or even shallow, between each returning tide 
We 5till find here leaves of trees, many of them doubtless 
overhanging the lagoons, which have so slowly decayed, 
that they are overgrown with zoophytes; crowds of 
oysters are met with ; we find the remains of shore- 
crabs, which from our knowledge of existing species, 
we Infer, overran the muddy shore; the calhanassa, a 
prawn-like creature, which bored through the mud ; 
limpets, areas, corbulas, amt many other shell-bearing 
molluscs, passing their lives, dying, and becoming buried 
in the sediments of the sheltered lagoons This lagoon 
condition went on until the gradual sinking has permitted 
the ever-encroaching surf to break over the lagoon barrier, 
to rush in, and in time overwhelm them with rolled shingle 
and sea-sand. We still trace the lagoon condition for a 
mile or so cast, where it is represented by cigar-ash 
coloured sands, impregnated with salt, and coloured with 
Lhis dark tint of carbonaceous matter These sands 
contain very perfect lemains of branches of a coniferous 
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tree resembling the genus Dacridmm and large pieces 
of cactus. It should be mentioned that this is the 
earliest cactus known, and that the spines are found to 
be still flexible The sands are in other places crowded 
uith fruits something like those met with at Sheppey. 
Unfortunately the salt contained in them effloresces and 
splits all these specimens into fragments 

I may just tell you that at Hengistbury Head we have 
deeper sea deposits, with sharks’ teeth and bones. At 
Highcliff, Barton, we have relics of a sea swarming with 
life, myriads of fossil shells may be collected on the cliffs, 
whilst still further on at Hordwcll, we have beds showing 
that the land arose again, affording suitable conditions 
for the growth of luxuriant palms, and was the haunt of 
the alligator, turtle, and other reptiles which are now con¬ 
fined to tropical countries 

F g. 2 is a view of the Valley of the Bourne at the time 
referred to above ; a description will be given in the next 
article, (To be continued?) 


GEOGRAPHICAL CURIOSITIES 
URING the meeting of the International Geographi¬ 
cal Congress at Pans in 1875, the National Library 
opened an exhibition supplementary to that which was 
held in the Tuilenes. Although very rich in documents 
and modern geographical works, the great national insti¬ 
tution did not wish to show simply a duplicate of the col¬ 
lections exhibited at the Tuilenes, and it therefore brought 
out only ancient and rare objects which the rules of the 
establishment wisely forbid to leave the building. Thus 
It showed to the public neither its great topogiaphical 
maps, such as those of Cassini, van der Maelen, &c., nor 
us recent atlases, its numerous geological maps, its hydro- 
graphic charts of the French, English, and other Admi¬ 
ralty Departments, But, thanks to M. Leopold Delisle, 


Administrator-General of the National Library, and to 
M E Cortambert, Librarian of the Section of Maps and 
Plans, Lheie was exhibited in the magnificent Mazarin 
Gallery a collection unique of Us kind, and to which the 
Departments of Printed Books, Manuscripts, and En¬ 
gravings contilbutcd The objects exhibited belonged 
geneially to Group IV., devoted to Historical Geography 
and the History of Geography, and comprised, besides 
ancient and modern works and MSS. treating of geo¬ 
graphy and its history, ancient maps and globes, instru¬ 
ments used by ancient geographers, astrolabes, sun¬ 
dials, &e 

The success of the exhibition in the Mazann Gallery 
inspired the Administration of the Library with the happy 
idea of transforming this temporary exhibition into a per¬ 
manent institution This lias been established in the 
giound floor of what is known as the “ Salle dcs Globes/’ 
and in the two rooms which look out upon the great court 
of the Rue Richelieu, has been recently opened to the 
public who are admitted on Tuesdays from 10 to 4. 

Although the limited space at disposal in these apart¬ 
ments has not permitted the transference of all the objects 
exhibited in the Mazarin Gallery, and although the De¬ 
partments of Manuscripts and Printed Books have kept 
possession of some of the valuable documents lent on the 
occasion of the Geographical Congress, the exhibition is 
nevertheless of the greatest interest on account of the 
rarity of the objects which it contains Space forbids us 
to give a complete list of the many objects exhibited, 
though wc are able, through the courtesy of Lhe ediLor of 
La Natutc , to give illustrations and descriptions of a few 
of the curiosities There are nearly 500 objects alto¬ 
gether, and those who desire a complete descriptive cata¬ 
logue of them should procure No 178 of the French journal 
just referred to. 

On entering the first room of the exhibition the visitor 
19 at once struck with the large dimensions of the two 
great globes of Coronelli, made, in 1683, by order of the 
Cardinal D'Estrees, who presented them to King Louis 
XIV One of the most curious objects shown in this 
room is a map of the world, probably of the ninth or 
tenth cenLury It is a copy of one which appeared in a 
Commentary on the Apocalypse written by Bcalus, a 
bcnedictine of the monastery of Valcovado in Leon, who 
lived in the eighth century The original of which Lhe 
one exhibited (Fig. 1) is a copy, belongs to the library 
of Tunn. It shows strikingly the wonderful notions 
which these old monks had of the universe, and especially 
of the earth in which they dreamed their uneventful lives 
away. Four windn represented by the grotesque figures 
seated upon the skin or leathern bottles, and holding 
shells m their mouths, indicate not the four cardinal 
points, but the collateral points, where the sun rises and 
sets at the summer and winter solstices. The orientation 
of the map, as was for long the custom in the middle 
ages, places the east at the top, the weft below, the north 
on the left, and the south on the right. A circular ocean, 
the pld river Oceanos of Homer, surrounds the world. If 
we examine the interior of this strange mappemonde . 
Europe Will be seen on the left, Africa on the right, ana 
Asia at the top. The Mediterranean is represented by a 
very regular parallelogram, extending from east to west. 
A not less regular branch of this sea occupies the place of 
the Archipelago, the Black Sea and the Sea of Azov, and 
bounds Europe on the east, the north-east point of the 
continent being indicated by the words Jjjic Caput 
Europe (Europe). Islands uniformly square are spread 
over the Mediterranean , we may recognise under strange 
names, Coreyra, Cyprus, Samos, Sicily, Corsica ; the 
name Tosses, which may also be noticed, designates, no 
doubt, the City of Tarsus, which the author evidently 
regards as an island. 

In the surrounding ocean appear other isLnds not Ifif 
fantastical On the east the island of Cniaand Algure 
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(for Argire), in allusion to the region of gold and silver of 
the indents, in brans CJangetic India on the north east 
the Wand of Tuttf wh ch rccajls the famous ThuW 
Britannia then the Island of Scotia which however is 
Qpt Scotland as many mi^ht be apt to think but the 
ohgipal home of ihc Scots Ireland for it was not t U 
about the twelfth century that the name was fairly trans 
fared to NorLh Britain 

'the orography of Europe is shown partly in enormous 
cones partly in elongated masses five pr ncipal chains 
of which only one is named the Mounta ns of Gaul 
{Monks Calhirtm) without doubt the Pyrenees The 
hydrography is wretchedly meagre The largest river is 
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correctly set down as the Danube (Qapubu), but what a 
curious course is given to it The second in extent is the 
Tagus under the name of Tn ns which in utter contempt 
of geography discharges iLself into the Mediterranean 
What considerable nver is thit which flows towards the 
cast under the name of Fnsis a name still applied in Asia 
to a large river situated almost opposite to this one? 
Perl aps it may be meant for the Pontus Euxinus itself 
the Black Sea for to mistake a sea for a nver was not 
an uncommon thing with these old geographers 

The pol tiual geography is of a higher kind than*the 
physical ge graphy 1 o speak only of Gaul we And 
mention made of Aquitaine Toulouse Gallia Lugdunensis 



and Gallia Bclgia we also And Fran in which, however! 
does not stand for France but for Tranconia 

In Asid,on the spot no doubt where Paradise was 
supposed to have been placed appear Adam and Eve in 
n grotesque position and near them the serpent who. 
however has noLhing tempting about him Ten conical 
mountains surround this curious scene, without names 
elcept Libanus the Caucasus Carmel, and Sinai Only 
three rivers flow in this vast space Aral the Jordan 
which encompasses Mount Lebanon in a very strange 
way the Euphrates which though it bears no name 
may be divined by the name Mesopotamia written on its 


banks and then the Eusis, that mysterious Eusis to 
which we referred above 

The countries and the towns are more abundantly 
treated though scattered pretty much at hazard Jeru 
salem holds the Arst pl'ice. under the abbreviation Ihrlm 
Judea Ascalon Sidon Antioch Asia Minor, Phrygia, 
Mesopolamia, &c , are represented in situations more or 
leu mexact 

In Africa what strikes one at Arst is the Nile, the enor* 
mous Nile divided near its sources into two branches, 
each issuing from a lake , it falls into the sea by a mouth 
larger than that of the Mediterranean itself A note m 
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sorted between its sources tcUs of the gold which is mixed 
with the sand of the rrter, a vast fajse which it traverses, 
and the sandy deserts of Ethiopia through which it hows 
The only other nver seen in Africa is one without a name, 
which descends from the country of the Gm am antes and 
falls into the Mediterranean , it is probably the Bagradas 
-*-the Medjerda of the present day The mountains of 
Africa are but poorly shown After Mount Atlas {Montes 
Atlanni), which is neither in its place nor very markedly 
brought out t there may be noticed three mountains which 
abttt in the Mediterranean and two steep and sharp 
pointed mountains des gnated by the scarcely legible 




century shows a marked progress on that which we have 
just described 
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The room in which this map is exhibited contains many 
equally curious objects some of them of i^reat rarity and 
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words, duo Alpes Contra Arasibij this should perhaps 
be read Contrarta stdt, % e , two mountains opposite each 
other, forming, as it were, two walls between which is a 
narrow passage But where exactly are they ? 

A note inserted in the south of the map tells us that, 
independently of the three points of the known world, 
there is beyond the ocean a fourth part which is unknown 
to us on account of the heat of the sun, and on the con 
tines of which, it is fabtaj, adds the author, that there arc 
Antipodes 1 

A reproduction of this map belonging to the nth 

\ Ibi ihg tfeovi dataUi we an mainly Judabtad to an artteU raomtly pub- 
ahad by If, X. Conwbnt 




y c 3 —Martin Bahalm I map oi lH« wot il 

one face are represented the northern constellations and 
fhe signs of the zodiac, as well as the correspondence of 
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these signs with hours and days; on the other side is 
shown tne movement of the planets around the sun. It 
is worked by means of a clockwork mechanism in the 
interior, and is made to indicate the days, months, 
and years. In other rooms arc shown the curious 
Arab zodiac represented in Fig 3, and a French astro¬ 
labe (Fig. 4) made by Francois Chassignet, and of date 
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Rome, 1622. Another interesting object is a facsimile 
map of the world, painted on parchment by order of 
Henri II. (1547-1559). Some critics, among others M. 
D'Anezac, date it as far back as the time of Francois I. 
(15 1 5-47) In Fig. 6 we have reproduced a portion of 
South America after this curious document. 

Among other objects is a facsimile of the well-known 


Fig 6 —North cut repop of South America ( 16 th c 1 



globe ot Martin llehaim, of date 1492, the original of brated map of the world of Sebastian Cabot, of date 1544. 
which is at Nuremberg. This globe is extremely curious, A valuable legend m Latin and Spanish informs us, 


America should be, that continent not having been dis- landed on the new continent m 1494. 
covered when the globe was made. An idea of the con- Such are a few of the objects exhibited in this extremely 
tents of this globe may be obtained from the illustration, interesting and instructive collection. No doubt many 
Fig. 5. There is also the only known copy of the cele- of our readers will be glad to know of its existence, ana 
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those who take an interest in the progress of geography 
will doubtless think with us that such an exhibition adds 
one more to the many attractions of Pans ; now that the 
Loan Collection is closed, nothing at all approaching it 
exists 111 London. 


TEMPERATURES AND OCEAN CURRENTS IN 
THE SOUT// PACIFIC 

the Amtahn der Hydrographic und mart It men Me- 
teorologie (Jahrg. iv, 1876, Heft 6, p. 219), Herr von 
SchleinUz, a member of the recent expedition in the 
German corvitte Gazelle , states his views on ocean tem¬ 
peratures and currents , these are somewhat different from 
those expressed by Sir C. Wyville Thomson (Proc. Roy 
Soc., vol xxiv), which are based on the data obtained 
during the Challenger expedition. The Gazelle, after 
leaving Auckland (New Zealand), pursued a course 
almost due north as far as the Fiji Islands, thence 
she proceeded to the Samoan Islands, situated at a 
short distance north-cast of Fiji After a brief excursion 
to the Tonga group and back, the Gazelle (from long 
172 0 18'5 W p and lat. 14° 28'1 S ) sailed some 2,500 
nautical miles in a south-south-east direction (to Jong. 
141° u'4 W, and lat 45° 33' 6 S ), after which she took a 
due easterly, and later on, a south-easterly course, to 
Magellan’s Straits (long. 8o D 30'3 W., lat. 51 0 41'6 S ). 
The observations of temperature on the long cruise be¬ 
tween the Samoan Islands and the Magellan’s Straits 
are of special interest, as the course taken by the Gazelle 
lies to the south of that pursued by the Challenger* 

On the first parL of the course described, winch has a 
direction nearly coinciding with the meridian, eight senes 
of observations of temperature were made. The bottom 
piofile of this part shows a peculiar absence of elevations, 
which is all the more remarkable when compared with any 
sinnlai profile of the same length in the Atlantic. 

The conclusion arrived at by Herr von SchleinUz, and 
based on the results of his observations is, thaL in the 
Pacific the arctic deep-sea current crosses the equator in 
a southerly direction and meets the antarctic current 
only between lat 30° and 36° S This is just the reverse 
of what takes place in the Atlantic, as it seems highly pro¬ 
bable from the observations of both the Challenger and 
the Uaztlle expeditions, that in the Atlantic the antarctic 
deep-sea current passes the equator, running northward of 
the same to a considerable distance. 

Herr von Schleinitz concludes from these latter ob- 
seivations, that if the antarctic deep current enters the 
North Atlantic, even as a current of limited breadth, it 
must nevertheless carry enormous quantities of water from 
the South Atlantic to the North Atlantic, as it is certain 
that the current has a depth of more than 1,000 fathoms on 
the average He then arts the question, What becomes 
of this mass of water ? There is no strong surface current 
in existence which carries it back to the South Atlantic ; 
even the current caused by the south-east trade winds 
runs more towards the Gulf Stream than towards the Bra¬ 
zilian coast current There seems only one hypothesis 
possible, viz, that a great part of the water flows through 
the Arctic Sea and Behring's Strait into the North Pacific, 
and that may be the cause of the preponderance of the 
arctic current of this ocean over its antarctic one. 

Ihe natural conclusion drawn from this is that the 
South Pacific, in order to complete the whole circle, gives 
a great part of Us waters to the SouLh Atlantic, and as a 
proof of this it might be pointed out that the ice limit 
does not approach the equator so much anywhere as it 
does m the South Atlantic, 

The following facts may also be mentioned as in favour 
of the hypothesis of a certain regular circulation taking 
place in the manner described A comparison of the air- 
isotherms as well as the scarisotherms both of the Atlantic 
and Pacific Oceans shows that + (j) the South Atlantic is 


colder than the North Atlantic , (2) the North Atlantic is 
warmer than the North Pacific , (3) the South Pacific 
is warmer than the South Atlantic. 

The higher temperature of the North Atlantic Ocean 
has hitherto been generally explained by the influence of 
the Gulf Stream. But a similar current exists in the 
North Pacific, and yet this is colder There is no doubt 
that the Gulf Stream has a warming effect on some Euro¬ 
pean coasts, but it is very probable that considering its 
comparatively small breadth of about 100 nautical miles, 
and shallow depth of only 100 fathoms, the stream is far 
Loo insignificant to be able to exercise a perceptible influ¬ 
ence upon the climate of the whole North Atlantic and of 
the coasts surrounding this ocean. 

On the other hand it does not seem to have been suffi¬ 
ciently appreciated hitherto, that a very large part of the 
North Atlantic is filled by water, which has crossed the 
equator, even if at a considerable depth However 
trifling the rise in the temperature of this water, as caused 
by the passage over the equator, may be, when compared 
to the general temperature of the South Atlantic, it is 
nevertheless a fact tnat there is an important amount of 
heat, which the South Atlantic loses and the North 
Atlantic gains, on account of the very large extension of 
the current. Nor can it be objected with regard to this, 
that the mean Lemperature of that mass of watei is pro¬ 
bably below the mean temperature of air in the North 
Atlantic, because there is no question of absolute heat, 
but only of difference of temperatures between the North 
and South Atlantic 

The excess of water in the North Atlantic, which is not 
carried back into the South Atlantic by the surface-cur¬ 
rents, and which passes Llirough the Arctic Ocean (where 
it loses the heat it possessed) into the North Pacific, 
causes a decrease of temperature m the latter, and, pro¬ 
ceeding southward, ie, again crossing the equator and 
thus absorbing heat, produces an increase of temperature 
in the South Pacific Finally, the South Pacific gives 
back to the South Atlantic a part of that water at a very 
low temperature, which originally flowed fiom the latter 
into the North Atlantic percepLibly heated, on account of 
its passage through the tropics 

This circulation, however, is not to be understood as if 
the lowest strata of all the oceans took part in it ; on 
the contrary, there are doubtless only single currents in 
the lower strata which follow it, while others may flow in 
an opposite direction. Further observations will throw 
light on these hypotheses - those made up to the present 
are yet insufficient and at times even contradictory. At 
the same time it moat not be overlooked that a constant 
exchange of water between the lower and upper strata, 
/ e , currents flowing in a vertical direction, are proved to 
exist beyond doubt, particularly m certain zones. 

In conclusion Herr von Schleinitz considers the oceanic 
system of currents to be evidently a very complicated and 
at present obscure one, upon whn-h the observations made 
on board th t ^Jkallenger and the Gazelle throw but a very 
faint light. ^ 

The second part of the course pursued by the Gazelle , 
as described above, did not differ sufficiently in latitude, 
and therefore could not furnish any data which would 
be useful or decisive on the subject in question. How¬ 
ever, the observations which were made give results in 
complete accordance with the hypothesis referred to 
above. 

ON THE MEANS OF PROTECTION IN 
FLOWERS AGAINST UNWELCOME VISITORS 

*T^HE phenomena relating to this subject, which have 
A important bearings on the doctrine of selection, 
have recently been discussed by M. Kcrner in an interest¬ 
ing monograph communicated to the Festschrift published 
on occasion of the twenty-fifth anniversary of the Zoo- 
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lftgico-Botanical Society in Vienna. The following is a 
brief outline of this paper — 

M. Kemer, first of all, thinks it unwarrantable to divide 
the characters found in plants into physiological, which 
bring their possessors a certain advantage, and worpho - 
logical, which are of no advantage. While, no doubt, 
profitless and even disadvantageous formations occur in 
plants, it is yet certain that such individuals are soon 
extinguished and suppressed by others which bear advan¬ 
tageous chi'rartLrs. Most of the so-called morphological 
characters have rather a certain biological significance, 
and it is only from the lack of observations regarding 
them that the material for their comprehension is so 
defective. 

Hitherto study has mostly been directed to the relations 
between the forms of flowers and those of the animals 
visiting them. M. Kerner gives an account of those 
manifold forms hitherto regarded as only of morphological 
significance, but the use of whirh is to guard flowers 
against uninvited guests and against all injurious influ¬ 
ence, and attacks to which they may be exposed ; these 
forms therefore arc of essential biological value 

How numerous are these enemies and uninvited guests 
will appear from the following brief sketch ,— Fir^t, there 
are the large grazing animals, such as the lumiriants, 
aolipedia, &c Then there are snails, especially the 
voracious Helicidoi, which, indeed, are seldom found 
in the floweis, not berause they despise them, but 
because they arc kept from them by a group of stiff 
bristles and prickles undemealh the flowers The same 
holds for soft insects, especially many laivsr of cater¬ 
pillars The wingless aphides are, specially among soft 
insects, to be noted as unwelcome guests of flowers. 
They arc found extremely seldom in flowers, being warded 
off by suitable means, but if they arc carried into the 
flower they immediately force their proboscis into the 
sappy tissue. The insects with a film chilmous skeleton, 
again, easily pass over the bristles and prickles ; only 
then posterior feelers arc sensitive to contact with sharp 
points. Among animals of this class those arc injurious 
to flowers which, in consequence of their too small size 
do not, in passing thiough to the nccl.ir at ihc bottom of 
the flower, biush agamsL either the anthers or the stigma. 
They take away tlie nectar without effecting fn tiiisation, 
IluL even when the Glutinous insects are of the proper 
size they are unwelcome to flowers if they arc wingless, 
for in that case they are a comparatively long tunc in 
reaching the flower of another individual of the same 
species, and the pollen with which they arc laden is 
exposed to so many hazaids, that fertilisation by these 
insects is extremely improbable 

Now the means of protection against access of Lhese 
numerous animals are veiy various, as we shall pre¬ 
sently sec. 

Wc may first notice the protection afforded by the 
leaves, which produce Lhc building materialaof the flowers 
and are necessary to their growth They afford protec¬ 
tion through certain alkaloids and other compounds con¬ 
tained in the cell-gap, and also through a hard leathcr-like 
consistence and thorny processes by which a portion of 
the leaves are protected from injury by grazing animals. 

The means of protection in the flowers consist, first of 
all, in the production of matters which arc repugnant to 
some animals , such are alcohols, resins, and ethenr oils, 
to which a number of the unwelcome guests have such a 
dislike that they will rather endure the sharpest hunger 
than eat these planis. 

A second kind of protection consists in prevention of 
approach to the flowers by isolation of these with water, as 
is the case in the llromeliacere. Generally the foliage 
leaves have funnel-like forms in which the atmospheric 
precipitates, rain and dew collect and so form an in¬ 
surmountable barrier to the passage of creeping, wing¬ 
less insects, while the access of the flying insects which 


affect fertilisation is not prevented, The water-plants are 
also defended against unwelcome guests which might 
otherwise creep to them ; and it is very remarkable that 
in water plants with projecting flowers, other means of 
protection against creeping animals are wanting ; they 
arc only developed when the isolating layer of water, from 
some c ausc or other, disappears, Very instructive in this 
relation is the behaviour of Polygonum amphibium To 
the flowers of the plants growing in water, creeping 
insects cannot come, the flowers being surrounded wttn 
water. When, however, the water has run off and the 
plant is on dry ground, there develop on the leaves and 
stalks gland-hairs, which secrete a sticky matter, render¬ 
ing the flower-bearing axis all smeary, so that access 
is equally forbidden to the creeping insects If, now, a 
plant of Polygonum bearing these gland-hairs be put in 
the water again, Lhe tnchome-tufts with their sticky mate¬ 
rial disappear, and the surface appears once more smooth 
and even 

Such a formation of sticky matters is developed in 
very many plants as a sure protection against unwelcome 
visitants These sticky matters appear on the most dif¬ 
ferent parts of plants, under the flower, and ward off 
especially creeping, but also unwelcome flying animals 
from the flowers The variety of the glandular forms 
yielding slicky matter is very great, and their occurrence 
is very widespread. 

While these sticky matters are effective against creep¬ 
ing animals which have a pretty firm chitinous coat, and 
especially against ants, they are ineffective against the 
soft creeping animals, e £\, the snails, which secrete slime 
on the sticky parts of the plants, enabling them to pass 
over these Against such enemies the plants ai e armed 
with the most various thorns, prickles, and sharp teeth, 
which mostly have their points directed downwards, but 
may have the most diverse positions and foims Quite 
pccuharly interesting are those prickles and needles, 
which serve the puipose not so much of keeping off 
unwelcome visitants as of showing to the insects which 
visit the flowers the nght way for effecting fertilisation , 
whereas if the same insects visited the plants and re¬ 
moved the nectar by another way, fertilisation would not 
be accomplished, 

The means of protection thus far described are all on the 
path which the unwelcome guest must traverse if he would 
reach the flower. There are other means of defence, how¬ 
ever, within the flower itself These, indeed, cannot be re¬ 
garded as absolute, for they may be overcome by unwel¬ 
come visitors They consist of hair-like formations, 
which are united in large numbers, into giating-like 
groups, rendering access impossible to one animal, 
while to another, which is furnished with a longer, thin 
proboscis, or can drive with mater force agningt the 
grating, they yield the desired food These soft hair 
formations, which have the most various modifications 
towards the end in question, also often serve to point the 
way by which welcome visitors may reach the nectar. 

Where all the formations that have been mentioned are 
wanting, protection is still afforded by ber.ds, enlarge¬ 
ments, and collocations of particular parts of plants, which 
are so diverse that it is difficult to indicate them cursorily 
In general they may be divided into two groups, one of 
which comprises those formations by which the nectar 19 
completely covered, whereas in the other the entrance is 
merely narrowed so that an opening remains by which the 
animals may introduce their sucking organs The most 
different parts of the flower share in these formations, pro¬ 
ducing a very great vancLy of forms. 

A last means of protection of flowers Is represented in 
those ilumerous cases In which the flowers open only in the 
evening, and thereby are guarded against the visit of in¬ 
sects which swarm during the day. Further, there is the 
diversion of injurious insects, due to the fact of the nec¬ 
taries being sometimes situated in other parts of the 
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plants, and mostly in the foliage leaves, 50 that creeping 
insects satisfy here their need of food, and do not trouble 
themselves about reaching the flowers higher up, and thus 
these remain protected from their visits 

“ From the foregoing obervations" says M Kemer, 
“it will sufficiently appear tint the relations of plant-form 
to that of animals living at the expense ol plants are far 
more manifold than has hitherto been supposed, and that 
especially numerous formations in folj.i£e-lea\es and stem 
are-jefar of biological significance that by them protection 
19 afforded to the flowers against the prejudicial visits of 
certain animals Where the attacking animals are absent 
this defence is also, naturally, useless, and therefore all 
these formations are properly to be regarded .is means 
of protection only for lJiosc plant-stocks which occur in 
their original region—in the region where the species to 
which they belong has arisen In another place Lhey are 
peihaps not means of defence , indeed Lhey may even 
be of disadvantage, or their formation there is at least 
something superfluous, not in the economy of the plant, 
and as a imUcr of course, these disadvantageous, because 
not cconomn .illy organised plants, when they come under 
conditions whicli are not in harmony with their form, are 
driven out of the field by competitors that are more 
advantageously organised 

“If, for example, a plant species comes, in course of its 
migiations, into a region 111 which it is exposed to other 
attacks, oi if the external relations in the place where the 
species aiose (and with which it was formerly in agree¬ 
ment) arc altcicd, it may become more and more rare, 
and gradually quite die out. Among these changes of 
external relations, however, arc to be understood not 
merely changes of climate ; a not less impoitant pait is 
played by the changes ulnch o cui in the animal world in 
a particular region Apait altogether from rhanges in the 
exlcnt of distribution of animals, the animal* vary as well 
as the plants, and individual varieties, which occur wLth 
new characters that are advantageous iclalively to given 
external conditions, may become the starLing point of 
new species. What is of advantage, however, to the 
animals which attark Lhe plants, constitutes, as a iule, a. 
disadvantage for the attacked plant, and it is theiefoienot 
only possible, but in ioui«c of time it lias actually often 
happened that m consequence of the multiplication of an 
advantageously organised animal form in a certain region, 
some plants in this same region having their flowering 
function destroyed, and their tonnation of seeds hindered, 
have disappeared gradually from the scene. 

“While, on the one hand, the dying out of certain species 
with alLercd external relation*, is at once explained by 
changes in the attacks of animals, Lhe same relations, on 
the other hand, afford an explanation of the phenomenon, 
that undei similar external conditions, plant species 
which, with reference to other characters, are classed under 
the most different genera and families, do yeL in cerUin for¬ 
mations agree with each other. Only the advantageous 
forms can maintain themselves, and only those individual 
varieties which appear with chararteis that are advanta¬ 
geous with reference to the conditions presented by the loca¬ 
lity and position become the starting-points of new spec les 
Since, howcvi'r, the creation of new species in this way m«iy 
occur in the most different plant-families, it is explicable 
that we find, e , in one floral region, very many species 
of the most different sLocks guarded with prickles in 
another floral region such specie* furnished pre-eminentl) 
with flowers very rich in nectar, and that often even the 
character of the whole vegetation is determined by the 
preponderance of plants witli like formations. Owing to 
the fact that the variety of the means of protection, as *cll 
as of the means of attraction is very great, and Lhat 
through formations of the most different kind the same 
result can be reached, this conformity is again, of course 
greatly limited. Indeed, precisely by this circumstance that, 
against the same prejudicial attacks, very different forma- 


I tions may serve as equally good means of defence, 15 the 
| phenomenon explained that frequently several species of 
| a family occur beside one another, without cnLenng into 
! competition in this relation, bemuse the species, each 
| after iLs own fashion, possess equal advantages. 1 ' 


j TIFF ACTION OF THE WINDS IN Dh TER- 
j MININtr THE FORM OF THE EARTH 1 

! TN vitw of the nunt n u nl dreoveues in ihc region or physic®, 
Lsp* Liall> wilh rt ;aid to lhe rulnrc ml proper! it** of forces, 
it became nere^sary to t/>to for dy Mimical geology to give up as 
nnsatisfuc'niy lhe tinismu ol geological forces into '‘igneous 1 * 
rtnil “ rquoiiis,"’ anti In substitute a division of them into 
"primary * and 11 second iry M , of which the burner explain all 
Lhe motions winch wl obscive on and in lhe earth, according to 
their origin and r.ature , while 1 lie othcis—one might call them 
"agcnrics" to distinguish them Horn lhe first —\\ mid teach us 
what and how grc.iL changes 111 the figure of the eaith’s surface 
are pioduual by thn bodies so moved, through irci prnc.il notion 
on rach ollur Sensible ol this inevitable reform m dynamic 
gi dingy, the author of an cs ay enliLled “'ihc Action of the 
Winds on Lhe Configuration of lhe Fnrlh,” sought to cnll atten¬ 
tion to the gaps hitheito existing in physical gro^rapliy, and 
especially to show whal i mighty and yet ludurto very little 
obseivcd agent the wind is, considered as one of these secondary 
geological fijrcLs In the follow ing piper ihc authur ufler* to 
the readers of N vtitki a tAntt/i* of his memoir 

It is at once evident and conformable tn naiure iha* the wind 1 * 
are to he regarded, m the h^st instance, as a proof of the unequal 
insolation it uilTcrcnt points of Lhe earth's suiface, but, In their 
dircr'inn mil lamtion, they art mi mediately in flue nerd now by 
the position of the sun, now by lhe eaiih\ rotation and the dis¬ 
tribution of the fruhil and Lhe liquid , Llial the winds are, on Lhe 
one hand, n pioduU of lilt sl grophysical actions, and, oil Lhe 
oilier, become a spu 1 il factor, of which not only lhe meteorolo¬ 
gist, but also, in frunL rank, the geologist, is called on to take 
au mint Sine**, tha* is lo my, it n puicly the winds which 
determine the conniLioii nl moi lure of thi .lLu uspheri, and have 
(0 pci fill ill the ?t fit' of disiribution of rain over the c.Uiicjjiir- 
faoe or the earth hut at the same time, m lliur constant circu¬ 
lation fiom the cqui’01 to Lhe puli and from the poles to the 
equator, iepiesent -in imposing motive Ioicl, it is obvious that 
tn be able to prove and istibhsh moie fully Lluir geological 
/.Vr, one must c.i isidei them in this twofold udation , on the 
onp hand as a dim mc-inc leone, on the other as a mechanical 
agent Accordingly the essay rLfiired Lo treats, 111 its first part, 
of lhe cbm ill' -meteoric, in the second, of lhe mech mi cal action 
of the winds, while Lhe third part comprehends those actions 
of the winds which they perfoiiu induccLly either in meteoro¬ 
logical or 111 mechanical relation 

More particulaily the Fn r/ Part is toncemed with Lhe charac- 
Lensiief. uf the two principal wind systems, the polar and equa¬ 
torial cunents, and with their .eaction on those continents and 
mountain chains, by winch, in llieir typical Lourse— as is nmni- 
frsi on oceans and neighbouring coasts, especially west coasts, 
of continents-’they are variously disturbed 'Ihc equatorial 
currents hue appear as properly the disrnbutorg of precipitation, 
and therefore as the principal factors by which ihe transporting 
power of flowing water, 01 generally the levelling action of water 
on the earth's surface, is produced 'lhe pulai currents, on the 
other hand, discovei i tendency to a^L rontraiy to the work of 
the equitonal curients, ilw is. lo rest' ie the precipitated water 
m vapour form h# the arrmspherc, and generally to further eva- 
i p oral ion In view, however, of the fact 111 it nuL all the water, 

winch by action of the winds is precipitated on the solid land, 
returns to the <K<-au or the annosphere, Lhese two air-currents 
togelher appear to be sinnlnily empowered Lo empty entirely, 
borne time, the immense water-bisin of the earth from which 
they continually procure anew their freight of water, and mean¬ 
while to continuously lower the sea-level, through by a very 
small quantity, and thereine Lo take a prominent part in the 
so-called secular elevation of continents. 

These two air-currents, in leed, are not everywhere and always 
true to the character just given On the contrary, when they 
have to accomplish a great work, and especially when p polar 
current has to rise over a lofty mountain, or an equatorial current 

1 Abstract, by Dr Frauds Oerny, of * memoir of Ins In the 4®th 
Mipplementary number of Petermaim'tf 
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has Lo traverse an extended surface of ary land, the funner, as a 
rule, even appears as a rainy wind, while the latter, if its course 
have been iotiq enough, appears as a dry wind ; and if the 
mountain range be high enough, which Lne latter Is required 
to rise over, this may, when it has reached the other side, 
even stream down os a hot, withering wind, the fohn of Conti¬ 
nental writers, on the thirsty regions If, then, we find 111 
coast districts a greater yearly rainfall than further inwards, 
or if, on Lhe wind side of the lulls, we find lower snow¬ 
lines and furLher-icaching terminal moraines of Lhe glaciers 
than oil the lcc side , or lastly, if we find successively regions of 
forests, of steppes, and of wastes, we may easily recognise therein 
each time an expression of the power ot the winds, which, ac¬ 
cording as Lhey arc abundantly or poorly laden with aqueous 
vapour, or even quiLe dry, call forth this variety ol geophysical 
phenomena 

The ever-moving atmosphere has therefore the most hetero¬ 
geneous actions While it feeds the glaciers and rivers, it causes 
at the same time a backward prolongation of these to the common 
source of the water—to the ocean, so as, wiLh its moist breath, 
lo produce everywhere simultaneously a formation of liutnus, and 
awake all into life, and again, where it is otherwise—where it 
appears as by nature a dry wind, or has been deprived of its 
freight of water, it brings with it drought and death. In the 
deserts the flora and fauna, then, have an extremely poor exist¬ 
ence ; the rivers no longer flow in a regular course ; they have 
already been long in retreat, or are still only intermittent in their 
flow, the lakes also, when they arc to be found in deceits, con¬ 
tinually lose, through the constant evaporation, an abundance 
of water, although they may long have ceased to have an outlet 
to the neighbouring sea In many deserts you do not meet with 
a single brook or pond , instead of such, you find only dued-up 
wadis and depressions, while the extensive sLreLches of waste, 
covered with salt incrustations and clflorcscences, as also Lhe 
scattered remains of dead animal species of past times, give 
evidence that these waste and withered regions formerly wore 
quite a dillerent physiognomy , indeed, ns the fossil* and 
deposits of gypsum and salt testify, must even have been flooded 
with enormous inland seas Now, probably (next to solar heat), 
it was above all, the winds, especially the dry winds, which, 
acting for a long period of time in the earth's history, dissolved 
these seas into aqueous vapour, earned them away, and so 
transformed the former lake bottom, now laid bare, into a waste 

Stiond Part —But the winds are not only an expulsion for the 
general circulation of the air and aqueous vapour of the ocean p 
they are also a moving agent t/uand vitmc not to be under¬ 
estimated, since, m their progress they communicate their own 
motion to all bodies which me not heavy enough to withstand 
them. Now, according as, in this way, solid or liquid bodies 
(especially the waLcrs of the ocean) art, puL in motion, tile 
mechanical action ot the winds 11 Lo be considered from Lwo 
distinct standpoints; first, its action on the solid land, And 
second, on Liic water, and through this again upon Lhe bulid 
land 

In the first case, it is the conditions of the strata that are con¬ 
tinually altered under the action of the winds It is at one Lure 
tile snow, at another the salt-dust, at another the vegetable and 
animal remains, the ashes thrown out in volcanic ei upturns, 
masses of dust and dSnr, or lastly, sand, tlut are whirled about, 
raised, earned miles away, and again deposited The so-called 
wind-bedding characterises in every case the formations bo pro¬ 
duced, or in course of production We shall cite here only two 
of Lhe mast remarkable examples of this kind of power in winds. 
One is the extensive Chinese Loess formation, which, according 
to von Richthofen's researches, appears to be quite a wind for¬ 
mation , Lhe other l* the progressive dune-Iormation and dune- 
shiftiug on flat bandy coasts Closer investigations (in this con¬ 
nection) of the conditions under which dunes are generally 
formed, examinations of their form, slope, and strike, and 
farther, some materials furnished m the narratives of travel of 
Rohlfs and Dr. Tictze, have enabled the author to form n new 
theory os to the origin of sandy wastes, blit especially to show 
that, u a rule, they are simply dune-formations on the shores af 
the former inland lake which hu disappeared through evapo¬ 
ration. Some examples of sand scratches, sand cuttings, and 
the devastations wrought by hurricanes, illustrate the further 
mechanical action of the winds on the dry land 

Passing to the mechanical action of winds on water, we have, 
above olj, to consider diift-currenLa (wind-drifts) and the motion 
of wind-wavei. But while Lhe former manifest themselves as 


powtiful factors of Lamport, liic wind-waves are besides charac- 
teiised by a not unimportant effect in the direction of depth, but 
more especially by their now land-forming, now land-shattering 
surge In this way the waters appear also as the most 
powerful medium thiough which the action of Lhe winds is 
exerted on Lhe solid land I11 fact it is the capricious wind-wave 
that destroys and came* a way whole stretches of coast in order to 
raise sornevvheie else and lav dry whole areas out of the oceanic 
depths (sand bar s, sandbanks, flat coasts, delta formations, Ac ). 
It Hi the wind-wave Lhat ever renders active Che principle of 
constant transformation in opposition to lhat of stability, and Seeks 
to alter the contours of lhe dry land Not without reason, then, 
does K 1 Reclus remark —“ It is by the movement of lhe atmo 
sphere lhaL we have to explain the form of continents " (C’est 
paths mouvumnts dt I'atmoipherc, quit jaut exphqncr hJo? me 
dfs continents ) 

I'hud Pint —The winds, finally, produce, m an indirect way, 
many geological phenomena According as they influence and 
determine the air-pressure, they cause now a perceptible swelling 
out, now a sinking of some large water surface, as has been observed 
on the oceans a* well as on the North American and the Swi** Lake* 
Through this influence of air-prcssurc the winds further appear 
to a fleet volcanoes now favomably, now preventively—since 
also the lava masses in the LraLer (according to 1 ’ Scrope’s 
representation) must be sensitive to atmospheric pressure , in 
high pressure finding a greater reliance, and in low pressure 
rising and breaking out more easily The firedamp explosion-, 
also appear to he lavoured by barometric dcprtlftk)n. Similarly 
a ccituin connection can be demonstrated between Lhe air- 
pressure and earthquakes 

Sldl more evidently arc winds seen to cxcrL an influence on 
earthquakes and volcanic phenomena, when regarded ns r,un¬ 
winds With a large access of atmospheric water are connected 
both subteirancan ilcluges and ovcrtui nings, and an abundant 
formation of steam 111 the heart of volcanoes , the-c circum¬ 
stances lmnitdi Lely give use to earth-tremblings, or violent 
volcanic ouibursts and exhalations ol steam 

If the hypothesis of T R Mayer, that the trade-winds are the 
principal cause of terrestrial magnetism, be conecL, wemust aLo, 
finally, ascribe lo lhe winds an import ant part m Lhe production 
of elecliicity Lyon, Duveyner, and Ruhll* have ohsei ved that 
the dry desert wind is uncommonly uch in cleciriuly 

The author, indeed, has, in the course of his reaeatchcs, given 
attention especially to the action of the winds 111 the most recent 
geological peuod , and imisL in the meantime leave lo specialists 
the more definite answering of the quesLiun how far lhe traces 
of acLion of winds also in the older ptuods of the earth’s histoiy 
can be followed It is certain, however, that since m historical 
geology we have to do wnh a land flora and fmna, and wnh the 
(wrongly) so called ocean precipitate, and so with the building 
up of sedimentaiy layeis, we have so many undoubted proofs of 
the existence of ram and rivers, and accordingly of that of winds. 
Even when the eailh wa* still a lull ot glowing gas-and con¬ 
sequently a sort of sun to the moon’s mlianitants, we can conceive 
the wind already acting as a geological agenL—with the proviso, 
indeed, that the theory (of l 1 aye and Keye) which iLgards the 
sun-spots as Lyclone-like phenomena, 01 Secchi's view that the 
tem[>eralure of Lhe sun at the sun's equator is higher than bcyumL 
lhe 50th degree of Until A*, be verified 


UNDERGROUND 7 EM PER. I PURE 1 

REMARK AULT 1 , senes of obsLivations have recently been 
taken m a boring at bpereuhetg, nrar Berlin. The bore 
was carried to the depth of 4,052 Rhenish (or 4,172 English) 
feet, and was enLircly 111 rock suit with the exception of the first 
2S3 feet, which were in gypsum with sonic anhydrite The 
observations were taken under the direction of Herr Eduard 
Dunker, of Hallc-an-der-Saalc, and are described by him in a 
paper occupying thirty-two closely printed quarto pages (206- 
238) of the ZtUschn/i fur Per^-lIuttcn-und-Salincn- Wtstn 
(xx Band, 2 und 3 Lieferung, Berlin, 1872) 

■ Niath Report of the British Ajssdci lUon Committee, con siting - of froT 
I vcrelt. Sir W ihonison, KR.S, Piof J Clerk Maxwell, I' R S , G J 
Symons, F M S , l'iq( Km»y, F IIS, Prof A Gcikie, FRS, Jarnrg 
CjIaj slier, 1' R S , (.curec Maw, I 1 ' G b , W Penally, F Rb, Prof Hull, 
l 1 ' R Jj , Prof Anilcd, F H fa , Pruf Prestwick F Rb, Dr C le N^ e 
kouter, Prof A. S Herschel, G A LUjour, V G.i) , and A B Wynne, 
appointed for the purpose of investigating the Rata of Increase of Uiider- 
grouid Temperature downward 1 * in various Local it lei of Dry Land, and 
under Water Drawn up by Prof Everett, Secretary 
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The instrument employed for measuring the temperatures was 
the earth-thermometer of Magnus, which gives its indications by 
the overflowing of mercury, which takes place when the instru¬ 
ment 19 exposed to a higher temperature than that at which it 
was Bet Tu take the reading, it is immersed in water a little 
colder than Lhe leinperalure to be measured , the temperature of 
this water is noted by means of a normal thermometer, and at the 
same time the number of degrees that are empty in the earth- 
thermometei Is noted From these data the maximum tempe- 
ratine to which tife initrument has been exposed can be deduced, 
subject to a correction for pressure, which is not very large, 
because the same pressure acts upon the interior as upon the 
ex tenor of the thermometer 

In the following thnmi (as in the original paper) temperatures 
are expressed in Lhc Reaumur scale, and depths In Rhenuh Tea, 
the Rhenish foot being 1 029722 English foot 

Observations were firsL taken at intervals not exceeding 100 feet, 
from the depth of 100 Ret to that of 4042 feet, the temperature 
observed at the former depth being ri o, ami at the latter j8 5 , 
hut all thpse observations, though forming in themselves a smooth 
r erles, weie afterwards rejected, on the ground that they were 
vitiated by chculation of water and consequent convection of 
lieuL. 

It his often been supposed that though thin source of error 
may affect Llie middle and upper parts of a liure, it cannot affect 
the bottom , but Lhc Speienherg obseLvations seem to prove that 
no such LxempLwm exists "When the ho re had attained a depth of 
neatly 1,390 feet, with a diameter of 12 inchrs z lines at the 
bottom, an advance buie of only 6 inches’ diameter was driven 
17] feet blither A thermometer was then Jowcicd half-way 
doHii Lliii ldvance bore, and a plug was driven into the mouth 
of this adi nice bore so as to isolate llie water contained in it 
from the icst of llie watei abo *4 After twenty-eight hours the 
plug wa^i drawn and the ihermpmeter showed a temperature ni 
36 6 On Lhe following day the temperature was observed at 
Lhe same depth without a plug, and found to be 33 6 Another 
ob crvalion with lhc plug was Llien taken, the thermometer (a 
flesh instrument) being left twenty-four hours in its position It 
regisUrLd jO 3, and again, without plugging, it gave un lhe same 
day 33 9 It thus appears that the effect of convection was to 
remit r the temperature lit the advance bore 3 0 R too low 

Apparatus was then employed for isolating any portion of a 
lime by means of two plugs at a suiLuble distance apart with the 
ihcrmumeLLi bid ween them This opeiation was found much 
more ihlfu-ult Lhan thaL above debciibed, but in several instances 
it gave results which were deemed quite satisfactory, while in 
other 111 dances the apparatus htoke, or Hie plugging was found 
impufcd lhe deepest of the successful oVervaliuns by this 
method was at 2,100 leet, and the shallowed was at 700 feet 
The fust 444 leet oi the bore waa lined with iron tubes, heLwten 
which the Hater had lhe opportunity of cndilating even when 
the inmrniost Lube was plugged, hence the observations taken in 
this part were rejected 

All the successful observations arc given in the third column 
ol Lhe following tabic, subject to a correction foi pressure , and, 
for the sake of showing the error due to convection in the ordi¬ 
nary mode of observing, the tempcratuics observed at lhc same 
dopth5 when no plugs were used, ate given in the second 
column .— 


Depth 111 
fra 

1 emperaturr Reaumur 

DiHcrenLe 

Wiihuil 

phigl’inj’ 

Willi 

pluming 

700 

16 08 

17 06 

0 y8 

900 

17 iK 

.8 ? 

1 3 a 

I,IOO 

19 08 

20 8 

0 72 

I.JOO 

2038 

21 I 

0 72 

1,500 

22 08 

22 S 

0 72 

1,700 

22 9 

24 I 

1 2 

1,900 

248 

258 

1 0 

2,100 

26 a 

27 I 

03 

3.390 

34 1 

3 b IS 

2 05 


These tpnjperatures arc not corrected for pressure, but they 
apt corrected for rue of zero in the normal thermometer , and 
thu last circumstance explains the difference of o 4 between the 


temperature 36 15 here given and 36*55, which is the mean of 
the above mentioned observations at the depth of 3,390 feet 
Another proof of Lhe injurious effect of convection wai ob¬ 
tained by comparing the observed temperatures (with out plugging) 
in the first 400 feet of the great bore, designated Bore I , with 
the temperatures observed at the same depths during the sinking 
uf anolher bore, designated Bore II., near it, the observations 
m tins latter being always taken at the bottom. The following 
were the results — 



I Temperatures 


Depth 

Fill 




llorr 1 | 


Bure II 


IOO 

11 O 


y 0 

200 

11 6 


IO 4 

300 

12 3 


11 '5 

k JOO 

13 6 


12 5 


The temperature at the dcpLli of 100 feet in Lhc great bore 
thus appears to have been raided about 2 n R by convection, 

The following is a table of the successful observations, cor¬ 
rected for pressure — 


Depili in Klicuihh 


1 Linpri iture 

fLcr 


K> amnur 

700 


17 -=75 

900 | 


lS 780 

I, IOO 


21 147 

I, ^oo 


21 510 

1,5^ 


23 277 

1,700 


24 74 i 

1,900 


26 504 

2, IOO 

1 

28 668 

3. VJO 


37 238 


Assuming, with llerr Dunker, the mean temperature of the 
surface to be 7 iS, which is the mean annual temperature of the 
air at Berlin, wc have the followxng increments of LempcraLure 
with depth — 


Uriahs in Rhenish 

\ Incicment. 

Incicmcnt of 

Ini rrasc 

Ire ease per 

If Lf 

, uf depth 

leinpci iture 

per n» frcL 
Ri^ui 

1 hid IllL 
dr^ l’shr 

0 to 700 

70 J 

10 095 

I 442 

: 3 24 

700 10 9UO 

1 200 

I 505 

7 ^ 

, 169 

yoo Lo 1,100 

200 

2 ^07 

I 1S4 

1 2 66 

i, 100 to 1,300 

200 

0 3 ( >J 

182 

41 

1,300 Lo i, 500 

j zoo , 

. I 707 

8S4 

j 1 9 l > 

1,500 to 1,700 

! 200 j 

I 464 

732 

1 1 65 

1,700 to 1, yoo 

1 200 | 

I 7<’3 

h t>2 

j 1 yS 

1,900 to 2, IOO 

1 200 

2 I64 

I ‘oSj 

' 2 43 

tu 3.390 

l ,*J° ' 

8 570 l 

’61 ix 

1 49 

0 to 3,390 | 

3.390 , 

30 05 3 

8S7 

2 00 


The mean rate of increase found by conijiamig the tempera¬ 
tures at the suifacc and 3,390 feet is exactly 1 Fahr, for 50 
Rhenish or 51 5 English feet 

The numbers in the la^t two columns exhibit upon the whole 
a diminution with increase of depili , in other words, the tempe¬ 
rature increases less rapidly as we go deeper down As regards 
the hist 700 feet, which exhibit a decidedly more lapid rate than 
the rest, it must be remembered that nearly half of this distance 
was in a different maLerial from the rest of the bore, being in 
gypsum with some anhydrite, while all the rest was in rock salt. 
Prof Htrschel has found, m recent experiments not yet pub¬ 
lished, that Lhe conductivity of rock salt is exceedingly high , 
and theory shows that the rates of increase, in superimposed 
strata, should be inversely as their conductivity We may, 
therefore, fairly attribute the rapid increase in the first 700 feet 
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to the relatively small conductivity of the portion (283 veet) 
which u not rock ml*-- '■'The slow rate of increase observed in 
the long interval between the depths of 2,100 and 3,390 feet Is 
not so easily accounted for; we can only conjecture that this 
and the other inequalities which the above table presents, for 
depths exceeding 700 feet, are due to fissures or other inequalities 
in the rock which have not been put in evidence 

With the view of summing up his results in small compass, 
Herr Danker has assumed the empirical formula— 

/ = 7'18 + ax + Ar 1 , 

/ denoting the temperature (Reaumur) at the depth x (Rhenish 
feet), and has computed the most probable values of a and 5 r by 
the method of least squares. He finds 

a — 0129S57 b — — 000000125791, 

the negative sign of b indicating that the increase of temperature 
becomes slower as the depth increases 

A paper by Prof. Mohr, of Bonn, as represented by an abstract 
published in Nature (vol xu p 545), has attracted attention 
Irom the boldness of its reasoning in reference to the Sperenberg 
observations Prof Mohr, however, does not quote the obser¬ 
vation! themselves, but only the temperatures calculated by the 
above formula, which lie designates, in his original paper (AVwrJ 
yahrbuch fur Afinrralogu t & c,, 1875, lleft4), 11 the results deduced 
from the observations by the method of least squares 11 In the 
abstract in NatuEE they are simply termed M the results of the 
thermomelnc Investigation or the Sperenberg boiing,” a desig. 
nation which is still more misleading. 

Attention is called to the circumstance that the successive 
increments of temperature for successive equal increments of 
depth, form nu exact arithmetical progression, as if this mere 
a remarkable fact of observation, whereas it is merely the result 
of the pal titular mode of reduction which was adopted, being a 
mathematical consequence of the ns&umed formula t •= 7 18 + 
ax + bx* The method of least squares is not responsible for 
this forinuli, but merely serves, after this formula has been 
assumed for convenience, to give the best values of a andd. 

Hen Dunker, in Ins own paper, lays no sires* upon the for¬ 
mula, and gives a caulion against extending it to depths much 
greater than those to which thg [observation! extend Writing 
to 1 'iof Lvcrett under date April, 1876, he requests that in the 
summary of his results to be given in the present Report, the 
formula should cither be suppressed or accompanied by the state¬ 
ment that 1L1 author reserves a different deduction, 

The following are the difference! between the temperatures 
computed by the formula and the observed temperatures — 



DiJIcrcnce (computed 

Hcpib. 

minus observed) 

700 

- I 621 

900 

- O 031 

1,100 

— I 201. 


+ 0 427 

1,500 

+ 0 553 

i. 7 co 

+ 0 882 

1,900 

+ 0 Si 1 

2,100 

+ 0 23S 

j, 3 yo 

+ 0*482 


The necessity of adopting suinc means to prevent Ihe circula¬ 
tion of water In bores, has lor some time been forcing itself upon 
the attention of your CommiUee. Many of the observations 
taken by their observers have contained such palpable evidence 
of convection rb to render them manifestly useless for the 
purpose intended , nnd in the light of the Sperenberg experi¬ 
ments it is difficult to place much reliance on any observation! 
taken in deep bores without plugging The selection of a suit¬ 
able form of plug is now occupying the careful attention of your 
Committee 

llerr Dunkcr’s paper gives a very full account of the different 
kinds of plug employed aL Sperenberg. 

For stopping the mouth of the advance-borc the plug had a 
tapering shape, and was of hard wood, strengthened by two iron 
rings, one at each end, and covered with a layer of tow 5 lines 
thick, outside of which was thick and strong linen, nailed above 
and below to the wood, through a leather strap It was lowered 
into its place by means of the iron rods used for boring - and, 
when in position, was pressed home by a portion of the weight 


of the rods. The plug carried the thermometer suspended from 
it. Its extraction was commenced by means of a screw on the 
beam of the boring machine, in order to nvoid a sudden jerk, 
which might have broken the thermometer. The fo^ce which was 
found necessary for thus starting the plug, as well as the impres¬ 
sion observed upon it when withdrawn, showed that it had fitted 
tight To insure a good fit, the top of the advance-bore had 
been brought lo a suitable shape, and its inequalities removed, 
by means of a revolving cutting-tool Herr Dunker remarks 
that this plan is adapted to a soft material li^jf rock-salt, but 
that in ordinary hara rock it would be better to make the bot¬ 
tom of the main bore flat, and to close the advance-bore by an 
elastic disc pressed over it The method of observation by 
advance bores can only be employed during the sinking of the 
bore, a time when it is difficult to avoid error arising from the 
beat generated in boring. The expense of making an advance- 
bnre at each depth at which ail observation is required is also an 
objection to its use 

Another kind of plug devised by Herr Dunker, and largely 
used in the observations, consisicd or a bag of very stout india- 
rubber (9 millimetres thick) filled with water, and capable ot 
being pressed between two wooden dices, one above and the 
oLher below it, so as to make iL bulge out in the middle and fit 
tightly against the sides of the bore. On the suggestion of 
bore-inspector Zobcl, the pressuie was applied and removed by 
means of screwing Two steel springs fastened to the upper 
disc, and appearing, in llerr Dunker's diagram, very like the 
two halves of a circular hoop distoiled into aiUfcval by pressing 
against its walls, prevented the upper disc from turning, but 
offered little resistance Lo its rising or falling The lower disc, 
on the contrarv, was peimitted to turn both discs were carried 
by the iron boring-rods, Rotation of these in one direction 
screwed the discs nearei together, and rotation in the other direc¬ 
tion brought them further apart* The india-rubber bag could 
thus be made to swell out and plug the bore when it was at the 
desired depth, and could be reduced to its original size for rais¬ 
ing or lowering. In order to prevent the boring-rods from 
becoming unscrewed one from another, when rotated backwards, 
it was necessary to fasten them together by clampn, a raLher 
tedious operation in working at great depths 

In taking observations at other points than the bottom, two of 
these plugs were employed, one above and the other below the 
thermometer 

In some of the experiments, the apparatus was modified by 
using linen bags filled with wet clay, instead of uulian-rubber 
bags filled with water , and, insLead of screwing, direct pressure 
was employed, the lower disk being supported by rods extending 
to llie bottom of the boic, while the upper disk could be made to 
bear Lhe whole or a portion of the weight of the rods above it 
Some successful observations were obtained with both kinds 01 
bag ; but the water-bags were preferred, as reluming more easily 
to their original size when the pressure was removed, and conic- 
quinlly being less liable to injury in extraction In some obser¬ 
vations since taken in another place (Sudenbcrg), Herr Dunker 
states (m Lhe private letter above referred to) that indian-rubber 
bags, filled with water, and pressed, not by screwing, but by the 
weight of the rods, were employed with much satisfaction 

AH the methods of plugging employed by Herr Dunker in¬ 
volved the use of the iron rods belonging to the boring apparatus, 
and therefore would be inapplicable (except at great expense) 
after the operation of boring is finished and the apparatus re¬ 
moved 

It seems desirable to contrive, if possible, some plug that can 
be let down and raised by a wire In Lhe first rcporL of your 
Committee, U was suggested that two bogs of sand, one above 
and the other below the thermometer, should be used for this 
purpose Bags of sand, however, would be liable to rub off 
pieces from the sides of the bore, and thus to become jammed in 
drawing up. Mr Lebour lias devised a plug wlueh will be of small 
diameter during the processes of lowering and raising, but can be 
rendered large and made to fit the bore, when at the proper 
depth, by leLUng down upon it a sliding weight suspended by a 
second wire. Sir W Thomson suggests that a senes of indian- 
rubber disks, at a considerable distance apart, will probably be 
found effectual. 

Mr. Boot has continued his observations in the bore which he 
is making aL Swinderby, near Scarle (Lincoln) It has now been 
earned to the depth of 2,000 feet, and is in earthy limestone or 
calcareous shale, of carboniferous age. Its diameter in the 
lower part is only 3} inches In April last the temperature, 
78 u Fp, was observed at 1,950 feet; and more recently 79° F, 


yan . ii , 1877] 


NATURE 


243 


vu observed at 3,000 feet; the water, in each case, having been 
undisturbed Tor a month Supposing these results not to be 
vitiated by convection, and assuming the mean temperature at 
the surface to be 50°, we haw a n increase of 2g° m 2,000 feet, 
which is at the rate of l" in 69 feet 

Mr Symons has taken a series of observations at the depth of 
l,ooo feet in the Kentish Town well, with the view of deter¬ 
mining whether the temperature changes. The instrument em¬ 
ployed is a very large and delicate Phillips’ maximum thermo¬ 
meter. The fol]jDwing is a list of the observations — 





‘ Depth 




Depth 



Dale 

of lowering 

| imh- 
| catcd 

meter 

Date of 
riming 

indi¬ 

cated 

I emperaLure 
t alir 




1 Feet 





Feet 



>874 

_ 


' 1000 

64 

5 ° 

May 

8 

1007 

60 

82 

11 

Mny 

S 

lOOO 

^3 

So 

July 

2 

IOO9 

( r w nE ) 

»■ 

J»iy 

2 

IOOO 

6 J 

20 

July 

zS 

I005 

67 

40 

n 

J«iy 

zS 

IOOO 


10 

Sept 

S 

IOO4 

07 


• 1 

Sept 

8 

IOOO 

65 

80 

SL.pt 

29 

IOO4 

07 

41 

11 

Srpr 

29 

IOOO 

f >5 

81 

Oct 

3 ° 

IOOO 

67 

08 

11 

Oct. 

30 

1 1000 


40 

Dec. 

3 

1006 

67 

52 

• ■ 

Dec 

3 

1000 

63 

Ko 

Jan. 

7 

1009 

67 

t>l 

1S75 

fin 

7 

IOOO 

63 

75 

*eb. 

1 

1006 

t >7 

5 & 

11 

fib 

1 

*1000 ! 

63 

90 

March 

3 

1005 

t >7 

58 

11 

March j 

1000 

I 6 3 

9 ° 

May 

3 

IOOO 

() 7 

Oz 

11 

Miy 

3 

IOOO 


95 

June 

1 

1005 

67 

49 

11 

June 

1 

luoo 

1 63 

00 

July 

7 

1005 

67 

53 

»j 

July 

7 

IOOO 

63 

87 

i Au b r 

J 

1004 

07 

5 » 

1* 

Aug 

1 

IOOO 

| 

87 

ScpL 

10 

1001 

^7 

58 

11 

Sept 

10 

IOOO 

64 

00 

! Oct 

2 

1003 

67 

58 

11 

Oct 

2 

1000 

GJ 

•JO 

Oct 

19 

1004 

67 

02 

11 

Oct 

19 

IOOO 

| 0 ] 

80 

Nov 

[ 

lOOC 

07 

62 

1 ■ 

Nov 


1000 

■ 

70 

, Dec 

1 

Wire broke 


The "depth indicated 1 ’ is shown by a measuring wheel or 
pulley, over which I he wire runs by which lhe thermometer 19 
raised and lowered, as described, with a diagram, in the 
Report fur 1869 The above table shows that there is 
always sonic slrclching, real or apparent, in the interval be¬ 
tween lowering the thermometer and raiding it again Recent 
observations by means of a fixed mark on the wne, have shown 
that the change 15 not, in Llic mam, a permanent clungatiun, but 
an alternation or length. It is probably due in part to the 
greater tension which the wire is under in raiding than in lower¬ 
ing, a circumstance which will cause a temporary difference of 
length vanable wnli the rapidity of winding up , alio in part to 
the circumstance iliac Lhe wire is warmer when it has just left the 
water than when 11 is about to be let down Some portion of 
the irregularity observed maybe due to variations of temperature 
in that paiL of the well (210 feet) which contains air. The ob¬ 
servations taken .l^ a whole, show that any variations of tempe¬ 
rature winch occur In this well at the depth of 1,000 feet, are $0 
small as to be comparable with the almost inevitible errors of 
observation The observations will be continued at intervals of 
sly months, with additnmd precautions, and w ith an excessively 
slow (specially constructed) non-registenng thermometer, in 
addition Lo the maximum thermometer hitherLo employed 

1 hrough Llic kindness of the eminent geologist, M, Delesse, 
of the Lcole Normale at Paris, observations have been obtained 
Jrom the coal-mines of Anzin, in the north of France They 
were taken under the direUiun of M Marsdly, chief engineer of 
these mines Maximum thermometer^ of the protected NegretLi 
pattern, were inserted in holei bored horizontally to the depth 
of 6 or 7 of a metro in the sides of shafts which were in process 
of sinking, and in which there was but bale circulation of air 
A qusrLer of an hour was allowed to elapse in each case, afLer 
the boring of Lhe hole, before the theimumeter was inserted, and 
the hole plugged. Four different shafts were tried. Those 
designated a;. Nos I , II, HI., were in the mine Chabaud La 
Tour , and No IV wax in the mine Renard. 

In Shalt I uhservaUons were taken at eight different depths, 
commencing wiLh the temperature 56J 0 1 * at Lhe depLh of 3S 5 
metres, and ending with 67F at 200 5 metres 

In Shaft II there were observations at four depths, com¬ 
mencing with 55° at 87 3 m., and ending with 63i* at 185 ru¬ 


in Shaft III there were observationa at three depths, com¬ 
mencing with 56° at 87 8 m., and ending with 62^ at 144 m. 

These three shafts, all belonging to the same mine, were very 
wet, and the temperature of the air in them was iT or 12' C. 
(52 0 or 54° F.) 

In Shaft IV , which was very dry and had an air temperature or 
about r5 0 C (59" F.), observations were Laken at 6 depths, com¬ 
mencing with 70J u F at 21 2m , and ending with 84" F at 
1348 m. 

lhe mean rates of increase deduced from these observations 
are — 


In Shaft 

I , i u F 

in 14 4 m , or in 

47 2 feet. 

ii 

n. .. 

11 5 m , „ 

37 7 .. 

■ ■ 

HI. „ 

8 fn; m , „ 

284 1P 
28 i „ 

11 

IV, „ 

8 57 m , ,, 


The observer mentions that in Shift TI there was at the depth 
of 90 m. a seam of coal m which heat was genuated by oxyda- 
liun ■ but no such remark is made with respect 10 any of the 
other shafts, although it is obvious that some disturbing cause 
has rendered the temperatures in Shaft IV abnormally high 
Possibly the heat generated m boring llic holes for the thermo¬ 
meters in this shift (which was dry) has vitiated Lhe ohseivations, 
the instruments employed being maximum thermometers Two 
of the slow non-iegn.termg thermometers mentioned in lost 
year’s Report have been senL Lo M iklessc, lo be used fur 
verification 

The blow-action Lhcrmnmcleis are constructed on the following 
plan —lhe bulb is cylinducaL and very strong, and is sur¬ 
rounded by steanne or tallow, which liMs up Lhe space between 
it and a strong glas* shield in which Llic thermometer is in¬ 
closed, Hie shield is not hermetically sealed (not being in¬ 
tended for protection against pressure), but is stopped at the 
hoLtom with a cork, so Lhal the thermometer can he Uken out 
and put in again if desired Stcarmc and tallow wue selected, 
aficr trials of several substances, including paraffin-wax, bees’- 
wax, glue, piaster of Paris, pounded glass, and cotton wool. 
The thermometers are inclosed in copper cases lined with india- 
rubber When placed, without these cases, in water differing 
lo G from their o vn temperature, they take nearly half a minute 
to alter by one-lentil of a degree 

In concluding ibis Ui-port, your I'ommittte desire to expresi 
their regret at Llic losses which they have sustained by the deaths 
of I’rof Phillips, Sir Charles Lyell, and Col Strange, of whose 
valuable services they have been deprived withiu the latt 1 litre 
year*. 

OUR ASTRONOMICAL COLUMN 

Thf RcuaiionoI' Saiijrn on ills Ams — On December 7 
LTof Hall, uf Lhe Naval Observatory at Washington, observed a 
very wluLe spot on Lhe disc of SaLurn, just below the nng At 
Oh iSm , Washington mean time, the spot was cent ml, and it 
was watched from 22h 40m sidereal lime, to oh 10m , as it 
moved across the disc IL was smiU, very well defined, and 
from 2 f Lo 3^ in diameter A rough ephemens of us motion 
was sent to various observers in the V S , and Lhe observationa 
which have been received aie as below The second column 
gives the time when the spot was central 



W a vh 
ingLon 
M 1 

1*1 ire 

Observer 

O - L 

1870, Dec 7 

h m 

6 |8 

Washington 

II ill 


10 

6 11 

Cambridge 

A Ci Claik 

- S"‘ 

— 

6 5 

Hartford 

D W Kdgccomb 

0 

- 

6 4 

Poughkeepsie M Mitchell 

I 

13 

5 47 

Albany 

Washington 

L Doss 

Hall 

0 

— 

5 5° 

P 1 

Cambridge 

Kastman 

3 

— 

5 38 

A. L Clark 

+ 9 


The column o — c gives the residuals when a rotation-tune of 
loh 15m is assumed. At Albany, on December io, Lhe spot 
was seen, but not until after passing the centre. 

[It will be remarked that the time of rotation, supported by 
the above observations of a very definite spot. Is in close agree¬ 
ment wiLh the result obtained by Sir W. Herschel from noting 
the successive appearances of a belt during the winter uf 1793-94, 
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viz. loh. 16m. o r 4 b. Doubt has been occasionally expieflsed 
with regard to Sir W, Detachers rotation-period from the uncer¬ 
tainty attaching to Euch observation!), and the interesting confir¬ 
mation of it just arrived at by the American observers will 
therefore be the more welcome. The llerschelian rotation for the 
planet globe of Saturn lias been sometimes confounded wuh a ro¬ 
tation not depending upon observations, but calculated on Kepler's 
law for a satellite at an apparent mean distance equal to the 
semi-diameter of the middle of the ring , thus, Billy, in his 
“Astronomical Tables and formula: "--whii-h were widely 
quoted 1 or many years—lias 1 oh. 29m. 17s for time of rotation 
both of the globe and the ring 1 

The Neiiula in hie Pi eiadls —Mr, Maxwell Hall, of 
Jamaica, communicates some observations of this nebula made on 
October 20, 1876, with a 4 inch Cooke equatorial, and power 
55. “The nebula was ‘bright,’ according to Sir John 
Herschel's fciale, and extended in a parabolical form at least 4c/ 
from Merope, winch was at the focus, whde the axis of the figuie 
was nearly S. of that star " 

'1 he difficulty of seeing with very large instruments a very faint 
nebulosity in close proximity to a bright slai is strikingly illus¬ 
trated by a remark made by Mr Dreytr, obseiving with Loid 
Rosse , he states—“The Mcrope-nebula is neverpercuved with 
I,ord Rosie’s telescopes ” So abo D 1 Arrest bought for it in vain 
with the Copenhagen lefractor, •mbscqueuLly refeirmg it to the 
class of which wc are writing, which may be invisible in a gnat 
telescope buL seen without difficulty in Lhe hnder Vols lvm 
and Iin of Astrommutht Nachi ichttn maybe consulted lor Lhc 
earlier discussions as to the variability 01 this object. 

\ ARIA III 1 Stars —Prof, hchunfeld has published in Vur- 
tdjahrsscJui/t dcr ashonomisJitn Gtulhi/ia// f xi Juhrgang, 
Heft 4, an ephemeris of the maxima and minima of most of Lhe 
variable stars for 1877, including Algol, A Tauri, S Lancri, 

B Librae, ,iml U Coione lloTealis, wludi have short periods 
The max. oT x Cygni is dated i'ebruaiy 6, and Lhe min on 
September 15 , Miu Cell, min on July 2j, max, on Novem¬ 
ber 10 

Schmidt’s star in Cygnus was r*d on January 7, and ahout 
equal in brightness to the star +41° No 4243 in the “ I lurch- 
musterung,” but the difference of onlyo’^m. bclween the catalogue 
brightness of Lius star ancl that of 4- 42 J No 4204, certainly did 
not represent their relative intensity of light on Lins evenmg 
The variable might be estimated at 7 zm by refeience to the 
latter star. 

Mfthors of January 7 —In the early part of this night a 
number of meteors were remarked near London, with unusually 
dow motion, particularly in the cases of several which equalled 
[upper in brightness One at ioh. 32m G.M.T starting from 
icor A and fi Ursa; Majoris, appeared to receive a sudden check, 
ind was stationary for two seconds 3" below a Canum Vcnati- 
:ormn, where it was nearly extinguished, but a faint portion left 
1 tram for several degrees further. It was not easy to judge of 
.he radiant point owing to continual interruption from passing 
:louda, but it would probably be somewhere about the stars in 
Ursa Major above-named Much lightning on this evening. 
The zodiacal light well seen as far as the principal stars of 
Aries 

The Melijourne OhsfayaTury —The Eleventh Report of 
;ha Board or Vuitors of the Melbourne Observatory, with Mi. 
Ellery’s Annual Report for the year ended 1876, June 20, has 
been received. In addition to Lhe large reflectors, the Observa- 
ory now possesses an 8-inch equatorial, both Instruments in ex- 
client working order. With respect to the former, Mr. 
Ellery remarks that, aUhuugh at present the mirrors retain their 
high reflecting polish exceedingly well, it is not to be overlooked 
[hAt the time must arrive when they will lequire to be rc- 


poluhed, and in anticipation of this eventuality, which may 
occur sooner than is now looked for, he intends to devote lime 
during the ensuing year to practice in grinding and polishing 
large surfaces Out of about 150 nights du>ing the year to 
which tbe report applies, which were more or less fiL for observ¬ 
ing with the reflector, forty were solely occupied wuh visitors. 
The astronomical work accomplished includes the examination, 
measurement, and sketching or seventy of the nebulm and 
clusters of Sir John Herbchcl’b southern work, of which the 
gi cater number have been drawn and described in a manner 
suitable foi publication Mr. Ellery adds,—“The result of 
these obscurations indicates that several of the nebula* are cun- 
suleiably changed, while olhcis appeal so completely nUeied ai 
lobe scarcely recognisable, save by thur position wiLh i expect 
to adjacent aturs The nebula abjut 17 Argus have been com¬ 
pared with a diawmg made in Match, 1875, but no decided 
changes were detected The weather wa? so far unfavourable 
at Melbourne for ceitain classes uf observations that out of ninety 
conjunctions of Saturn’s satellites only ten could be observed 
No material change in the icgular woik of the Observatory is con¬ 
templated during the year following the conclusion of the report. 
Observations wuh the transit-circle would be continued assidu¬ 
ously a 3 in previous years, the Government Astronomer regard¬ 
ing this .is the fundamental wuih of Lhc establishment, which 
lias already given it a reputation in the world, and he quotes in 
proof of this the opiniun expressed by Sir George Any, that 
the Melbourne Obsci vitury had produced 11 the best catalogue of 
sLirs of the southern hemisphere ever published " The revision 
of bir John Herschel’s figured nebul.c will also be continued, 
with occasional planetary work, as drawings of Maisaml Jupiter, 
observations of conjunctions of .Saturn’* satellites, Ac 

1 he early publication of rcsulLs obtained wuh lhe gicat rc- 
fh ctur is strongly urged by Mr Mlery, and all asttouoineis u dl 
concui in his representations upon this point IJiIIililUks, no 
doubt, must exist ui giving sulIi results tu (lie ustumoinicJl 
world in a perfectly s.ilislactory manner, nevciLliclcss, Mr 
hlleiy thinks if a pl.m he proposes is approved, LlicsC difficulties 
may be surmounted, ami all the completed work with Lhe re¬ 
flector may be foilh with published We can only expitss lhe 
hope lhaL work of such great mLcrcst, and which may so gieally 
add to Lhe reputation of the Melbourne Observatory, will soon 
be in the hands of the public The impoitance of early publi¬ 
cations of astronomical work 111 Lhese days can hardly be 
exaggerated 

METEOROLOGICAL NO TES 
New Daii y Weather Map —We hail with the greatest 
satisfaction the appearance, on New Year’s Hay, of the first 
number of a daily international weaLher map issued by the Aus¬ 
trian Meteorological Institute. It embraces nearly the whole ul 
Europe, and supplies a want not met by any existing weather- 
maps, in representing the weather of Central and pari of Southern 
Europe, with a satisfactory fulne&s such as the meteorology of 
this important region demand? in the development of this branch 
of the science In addition to the invaluable material this pub¬ 
lication will lay before us from day to day relating to thunder¬ 
storms, the summer rains, and the falls of hail and snow of Cen¬ 
tral Europe, it will also furnish data absolutely indispensable in 
investigating the causes which determine the course and the rate 
of progress of the storm? of North-western Europe Indeed, 
in this respect, and consequently in the prognosis of Briush 
storms, the Austrian empire is, of all countries which lie east¬ 
wards of Great Britain, second in importance only to Lapland 
and the north of Scandinavia. 

Low T EMi hRAiUREs—During recent weeks some remark¬ 
ably low temperature? have been recorded in various countries. 
During a heavy storm which occurred on December 17 over 
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all Canada and the north of the United Slate-., and which 
vu attended with considerable damage the temperature fell at 
Ottawa to - 30° o What makes Lhu temperature noteworthy 
is that at the same time the wind continued to blow with 
great violence, the low temperature being thus not umfined to a 
few fLct of the surface, but that of the ai-rial current passing 
over Ottawa at the lime On January 4 the temperature fell at 
Hemosand, in Sweden, and aLu in Lapland to -3i B, 2 An 
anticyclone of limited extent, with the characteristic calms 
and light winds, overspread this regum at the Lime, and it is to 
be noted that the space of excessively low tempeiatuTe embraced 
an area virtually coincident wuh, and equally as limited a«, that 
of the anticyclone. SLill lower temperatures are reported from 
the interior of Russia The Col m gives the following in¬ 
formation as to the unusually low temperatures which pre 
vailed in Northern Russia before Chnstmas The thermo¬ 
meter of the Physical Observatory at St Petersburg (111 town) 
showed on the 22nd, at 9 a.m , — 37 1 S Cels , ami in the 
Botanical Garden (in the suburbs), between 7 and 9AM, 
the following temperatures were observed — — 38' 1 on the 
20th, - 3y u 4 on the 21st, and - 41" 9 on the 22nd ( 43" 4 

Fahr.) On the last-named day the mcrcuiy was frozen, 
and the readings were made from 1 spirit thermometer So 
low a tempernLure as on the 22nd was never obscived before at 
St Petersburg in December, dm mg (lie 123 yeais that regular 
meteorological observations have been made , and even during 
the coldest month, January, such low temperatures were observed 
before only four Limes, namely, - on January 2d, iSfoB , 
— 4I U in 1760; - jH u 7 m 1772 , and _ 39 ’ o in 1814, The 
region of low temperatures occupied a very large Lracl ut land, 
nnd the cold advanced from Llie north-east, as w is also the tasc 
during the unusual cold of 18CS On the 22nd there w'is ob¬ 
served in the morning, - 40" 4 at Vologda, - 40 n 3 at Kuo¬ 
pio, in Finland, - 39" 9 at Lielozer a k, - 31/ 111 Moscow ( - 40" 
in the highei puts of the town), &c Very low tempciatureb 
might have been predieted lor some days before, as already 
on the 20th the cold reached — 44° t els (—47" Kihr ) in 
Vologda, and the barometer continued to rise in the whole of 
Northern Europe, whilst a minimum of pressure traveised the 
middle parts of Europe and Southern Russia, with compara¬ 
tively high temperatuies and cycluntc winds, which in the north 
and on the shores of Lhe llalLic blew from the east and the 
north 


NOTES 

A \VKai;ijlY Copenhagen brewer, J C. Jieobsen, ha* given 
the sum of a million of crowns for the promotion of mathe¬ 
matics, natural science, the science of language, history, and 
philosophy 

As we intimated some tune since, the Swedish Univeisity of 
Upsala, founded September 21, 1477, will this year celebrate its 
400ill anniversary. Great preparations are being made for the 
event. The University 19 not only the oldest but the richesL in 
Scandinavia ; besides many rich gifts from Gustavus Vasa, it 
received, among other things, from Gustavus Adolphus, 360 
farms, which now yield an annual rent of 200,000 crowns. '1 he 
funds for maintenance and salaries amounted, in 1870, to 
r » 7 S 8 i 587 crowns, and the yearly Government grant to 300,000 
crowns. The teaching staff consists of thirty-five professor, 
twenty-seven adjuncts, and fifty docents , the number of matri¬ 
culated students amounts to about 1,500, 

THL Royal Cabinet of Natural History at Stuttgart has just 
been enriched wiLh an exceedingly rare and valuable paljtonlil¬ 
logical specimen, which is probably without its like m the geo¬ 
logical museums of the world. It consuls of a group of twenty- 
four fossil lizards from the sandstone strata of Sluben The 


inclosing stone has been with great care entirely removed, 
showing a strangely intertwined mass, possibly a5 met by sudden 
death, but more probably a collection of dead bodies gathered 
fogclhcr by the action of the waves They cover a space of 
about two square yaids, and the individual specimens possess an 
average length of thiity-two inches. These fossils can be classed 
with no existing species, but appear rather to possess a combina¬ 
tion of diverse clviracknslics, which aL a later stage of develop¬ 
ment became distinctive features of quite different type* Pro¬ 
minent among the peculiarities are the bones of the extremities, 
resembling those of existing lizards , the head, which can almost 
be calhd t. bud's ht-ad, and Lhe massive scaly armour, consisting 
of sixty Lo seventy succcs’i'vc rings 

We notice with greaL pleasure LhaL decided steps are about 
to be taken to reform the curriculum in h xeter Grammar School 
Tl is intended, as soon as arrangements can be completed, Lhat 
iIil younger boys shall be taught divinity, English, including 
history and gi ugrapliy, French, Latin, arithmetic, and the other 
elements of in ltlicmalics, drawing, and some elementary natural 
science At a ceiLim point in the school Greek will be added, 
111 accorclanLL wnh the provisions of the Scheme and the resolu¬ 
tion of the Govcrnois , 01 in lieu of the study of Greek more time 
will be devoted to mathematics, English, moikm languages, and 
natural science German will be taught to any buys sufficiently 
adv incul in other subjects to make it desuahU Thus, it is 
hoped, boys will be adequately prepaid for the Universities, for 
the Public Seivue, for pnilc'-sinnal or commercial life lhe 
pi maple of this new scheme is excellent, and should iL be faith¬ 
fully earned nut, Ixelei Grammar School ought to become one 
of the most eiiiacnL ind complete, schools m the country We 
hope Ll At the school will receive every encouragement in 
Lin-, laudible effort Lo provide a comp’cte course ol instruction. 

The Vilna Observatory is rcpoited to have been totally 
destroyed by a fire on December 28 'lhe Wtn\ky Vt\Uilk 
says lh.it the combined efforts of the town and railway hre 
brigades, of the troops, and of the students of a college in the 
uciglibouihooud, did nol succeed in overcoming the fire and 
rescuing the great refractor and photo-heliograph Only books 
and instruments of smaller value were saved 'Ihis is a great 
loss to science, as the Observatory had done, duung Lhe 
last few years, vciy valuable work, and smile of the beautiful 
photographs of the sun was exhibited at Lhe South Kensington 
Loan Collection 

Mr F U Mkiik, the eminent paleontologist, and for several 
yeara a member of the United States Geological and Geographi¬ 
cal Survey of the Territories, under Prof h V Hayden, died 
at Washington, DC, December 21, aged fifty-nine years lie 
had just completed the great work of his lifer, Lhe Cietaceous and 
Tertiary Invertebrate Fossils of the Uppei Missouri Country, m 
one large quarto volume. 

In the last Session of the Jlerlin Anth) o^ologtsihe Gt Tcllstliaft, 
Prof Virchow stated that the intrepid y oling traveller, Herr v. 
Hum von der Horck, ts at present in 'he camps of the war¬ 
like Sioux Indians, 1 uslly engaged in obtaining planter cists for 
iruuolugical studies The printed record nl v d Hnrck's 
journey of last summer Lo the Polar Sea, has just appeared 111 
Germany, and contains much of value written 111 a very sprighLly 
style. During the first half of Lhe journey zoological and geo¬ 
graphical ends were kept in view On the return tnp Lhrough 
Lapland to Lhe Gulf of Bothnia, the expedition assumed an 
almost exclusively anthropological character. Enormous collec¬ 
tions of bones ami more especially of skulls were made, and 
a large number 0/ inasks were obtained from the present inhabi¬ 
tants of Lapland. So extensive and complete are these results, 
that Prof. Virchow regards them as more valuable for the study 
of Scandinavian cramology than Lhe combined collections o* 
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European museums outside of the Scandinavian countries them¬ 
selves 't'he principal geographical result of the journey wu the 
establishment of the fact that a continuous water communication 
exists between the Polar Sea and the Gulf of Bothnia. On the 
summit of the watershed between ihc-c hodieb of water, the lake 
Wawolo Lainpi lies at a height uf Boo 900 feet above the level 
of the sea. Two rivers flow from this, one to the north, empty¬ 
ing into the Ivallo, and the other to the south, emptying into 
the Kititui ^Tcquent cascades and rapids render this water¬ 
way useless for purposes of navigation. 

Prof Palmij-RI— the Ttnus correspondent at Rome tele¬ 
graphs on Januiry 7—wriLing from the Observatory on Mount 
Vesuvius, says that fur Llic last two days Lhe instruments liave 
shown evident signs of .agitation The smoke from the moun¬ 
tain is issuing with greater foice and Increased volume In Lhe 
interior or the last mouth, opened on December iS, 1SG5, the 
fire is no Jrnigei visible, in consequente of an immense amount 
of material having fallen into it, through the giving way of a 
portion of Lhe crater of 1S72 An cxtiaonbnary ciuptive force 
will, therefore, be necessary either to make a way through the 
enormous accumulation of sand and sconiu or to open some new 
mouth, whether on the summit or the side of the volcano In 
lhe meantime, the cone ib manifest, but it cannnot be staLcd 
when it will reach a point sufficient to overcome the lesndance 

M, Faye has been appointed president of the Bureau des 
Longitudes fox 1877, and Dr Janssen vice-president. 

A SUBSCRl ri ion has been opened at Rouen fer the erection 
of a statue to M Pouchct, the naturalist, who was the director of 
the Botanic Gardens of that city, and who died ten years ago 
M Pouchet, as a correspondent of the Academy of Sciences, pub¬ 
lished many papers in defence of spontaneous generation against 
M. Pasteur. ills works are referred to by Haeckel and 
Bastian, 

An Admiralty Committee of Inquiry has been appointed 
In connection with the outhieak of scurvy in the Arctic expe¬ 
dition 

At the meeting of the Geographical Society on Monday, Mr 
Robert Micholl read a paper on "The Russian Expedition to 
the Alai and Pamir.” The expedition resulted in much interest¬ 
ing information, which was mentioned m detail, els to the physical 
features of the country The president, in winding up the discussion, 
observed that the regions visited by lhe expedition and described 
in the paper were, perhaps, the least known in Central Asia 
They contained vast and confused range j of mountains, some of 
the peaks of which were among the highest m the world. lie 
trusted that when further expeditions of the kind were organised, 
steps would be taken by our government to secure that at least 
two Englishmen of requisite scientific attainment should be 
allowed to accompany them, 

A recent thorough survey of the K as be k- glacier of the Cau¬ 
casus, has proved that since 1863 it has increased, 1 e , its lower 
extremity has advanced down the valley, by 8a6 feet, 

ThL JlftduimscJi-ictwIogiiche Verein of Berlin decided, in Lhe 
session of January 4, 10 call together during the pre^cnL year an 
Kliological congress. The following four subjects are announced 
os the principal topics for the coming conference -—1. Methods 
of tetiological investigation 2 Causes of epidemic diseaie de¬ 
pendent upon mankind, j The natural conditions of epidemic 
diseases. 4. On the Contagwm viztuw. 

At the January session of the Viennft Zoolo^uck'bvtanische 
GeseUschaft papers were read by lierr J Mann 11 On the Lepi- 
dopterous Fauna of the Dolomite Region,” and by Prof. JeittelM 
11 On 'lreissena Polymorpho.” 

Dk Brehm, the enterprising Sibenan explorer, 19 at present 


delivering in the principal German cities, a course of six lecture! 
on the results of his last tour through Northern Asia. 

Prof Klein, one of the most promising among the younger 
German mineralogists, has accepted a call to tile professorship 
of crystallography at the University of Halle. 

Austria follows Germany and other countries in accepting 
the invitation of the King of Belgium, and an Afnkanuche 
Geullscha/t has been organised aL Vienna. 

Til* German Imperial Sanitary Dcpsjtment commences, 
wiLh Lhe beginning of the present yeai, Lhe publication of a 
weekly periodical devoted lo sanitary statistics and all subjects 
connected with Lhe preservation of Lhe public health Prompt 
official reports of lhe mortality in all cities numbering over 
150,000 inhabitants, will form a leading feature. 

The Municipal Council of Vans, determined Lo spare no eJTorLs 
in order to prevent fresh inundations, have voted Lhe funds for 
boring a new sewer, or rather a tunnel, which will be utilised 
for discharging a porLion of the Seine, below Pans. 

The plan for the rebuilding of the Jicole de Medicine is now 
ready Lo be presented to the Municipal Council of Pans. When 
all the works arc completed the total surface covered will be 
8,000 square yards , it does not now exceed j,ooo. The expense 
will be 4,300,000 francs 

An interesting article, by Mr E A Barber, with some 
curious illustrations, on 11 The Rock Inscriptions of Lhe Ancient 
Pueblo* of the Colorado, ULah, New Mexico, and Arizona,” will 
be found in the Avnruan Natutalut for December 

In an article in the KJrue Stmdifique of January 6, M. II 
Le Chatclier shows that there is no geological evidence for the 
existence of a great inland sea in North Africa, though there 
was probably in lhe district of the Tumsiau ChoLts, at one time, 
a small isolated salt lake All the phenomena of the region of 
the Cliotts and of the Sahara may be explained by the action of 
existing forces, which might at some future lime cause a thin 
layer of salt water to reaccumulatc over a small extent of surface. 

Willi reference to our note (Naiure, vol xv p 167)Jon 
Mr Allen’s work on the North American Bisous, which wo 
stated was issued by the University Press, Cambridge, U S , 
we are informed that this 11 University Press ” lias no relation 
wilh the University It is simply a name denoting its position 
near the University grounds to distinguish n from anollici large 
printing establishment known os the 11 Riverside Press,” also at 
Cambridge. The memoir noticed formed a pari of the “ Memoirs” 
issued by the ” Museum or Comparative Zoology,” which have 
taken the place of the former " Illustrated Catalogues,” the title 
having been changed so a* to enlarge Lhe scope of the 410. 
publications of the old numbers of the Catalogue collected mto 
volumes to form the find volumes of the Memoirs 

On December ao, the Bremen Verein Jur die deutsche 
Nordpoljahrtt changed its name Lo that of Sterner geogra* 
phisihe GeseUschaft lhe question of Polar exploration haj 
assumed such dimensions that a private society cannot hope to 
accomplish much unaided in Lius direction. The society w ill 
henceforth devote its energies to the solution of geographical 
problems in other parts of the world Its occasional communi¬ 
cations are also to be replaced by a regular periodical appearing 
quarterly, under the ediLonol supervision of Dl* Morn Lindeman. 

A special feature of the new society will consist in frequent 
courses uf lectures from the most famous of recent explorers , 
Brehm, Guisfeldt, and Baron von Schlcmitz, are announced os 
Ant on the list. 

Late letters from Sydney report the arrival of the Rev. G 
Brown, who has been spending the lut year in Polynesia, pass*, 
mg from one island to another in the mission bng John Wesley. 
Many interesting discoveries were made in the islands of New 
Britain and New Ireland The inhabitants of bo h islands are 
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cannibal*, but Indulge in the custom in order to dhow their com¬ 
plete mastery over their enemies, and not from a preference for 
human flci»h New Britain was coasted entirely and crossed 
several times The interior is hilly, the loftiest point being 
2,500 feet high. It is well populated, and the natives expressed 
the usual surprise at seeing white men for the find tune The 
tribe at Ulanchi Bay informed the travellers of another tribe at 
some distance from the coast, who were provided with caudal 
appendages of an exceedingly remarkable character, and pro¬ 
mised to obtain a specimen before the next visit of the bug 
At another place, the wealthier families among the natives were 
accustomed to confine their daughters far several years befoie 
the attainment of puberLy in tabooed houses, not allowing them 
to put foot upon the ground during the whole period A 
superior tribe was encountered at bpauuub Bay, with lighter 
complexions and slraighter hair than their neighbours Both 
sexes wore partial clothing Large collections were brought 
back illustrating most fully the geology, the fauna, and the 
rich tropical Horn of the islands. 

M Ct tMEN 1 Gannfau, who has recently been in London to 
■diuly the Semitic monuments in the British Museum, writes to 
the 7 vnes animadverting on the conipltlc want or system in their 
arrangement The Semitic remains are scattered among other 
collections in such a w.iy as to make their examination a work 
of the greatebl difficulty, whereas were Lhcy properly classified 
and arranged by themselves Lhey would form a Semitic Room 
Without a rival 

Till' Geographical Society of SL Petersburg has received a 
telegram from Prjevalsky announcing that lie has crossed the 
Titian Shan, and, on October 14, was fifty verats from Karavhar 
The country he was then in is a desert 

M WadluNOTON, French Minister of 1’ublic Instruction, is 
busy fit Ling up a large pedagogical museum, which will be 
Jociled 111 the hotel of the Ministry, and be open to llie inspec¬ 
tion of any scientific men interested m the progress or pedagogy 

Tim first portion of the German Juft res benefit ubir die Boih 
sihnttt der CJnmtt, for 1875, uwiUming 480 pages, about one- 
thud uf the complete work, has just been issued General and 
phjsical chemistry receives 150 pages, inorganic chemistry, 
So pages, while the remainder of the number is devoted to 
organic chemistry, which will also occupy the greater portion of 
the second number Prof 1 * Utica, of Marburg, assumes, with 
the volume fur 1875, the chief editorial supervision, and is 
assisted by the following able corps --K. liimbauni, C Bot- 
trnger, C. Hell, II Klinger, A Lauberheimer, E Ludwig, A 
MichacliA. Naumann, F Nies, II bolkowfiki, Z H Skraup, 
and K /oppritz Complete seta of the Jakftsbcrukt ire difficult 
to obtain now oi seven years’ numbers are out of print A perfect 
set from 1847 to the present date, with the two registers, costs 
from 500 Lo 600 marks in Germany. The editor requests from 
the auLhors of chemical articles separate copies of their com¬ 
munications m order to lighten the labour of classification and 
compilation 

We have received vol 1 of the P? 01 cedinqs of the Davenport 
(Iowa, U.S ) Academy of Natural Sciences. Tins Academy 
had a very small beginning m 1867, but is now in a flourishing 
condition. The volume contains the proceedings from 1867 to 
1876, and includes some papers of retl value, especially on 
mound exploration. The number of scientific societies in the 
U S issuing publications containing papers of genuine scientific 
importance is now large, and constantly increasing. 

The artificial lighting ol rooms affects the human system, on 
Ihe one hand, through the change produced in the composition 
of the nir by gases of combustion, and on the other through rise 
of temperature These influences have lately been examined by 
M. Ensmann (Zntschrxft jnr Biologic) In a part of the labo¬ 
ratory 10 cubic metres 1 capacity, inclosed by wooden and glass 


walls, various materials were burnt eight hours, viz, sLcanne 
candles (mX St a time), rape oil, petroleum, and ordinary gas, 
and the air was drawn ofT at different heights and analysed 
The results do not pretend to absolute exactness, but a com¬ 
parison of them is interesting The tables first show that under 
all circumbtances, and with all sorts of artifical lighting, the air 
of an 111 closed space contains more carbonic acid and organic 
carbon-containing substances than In absence of sucli illumina¬ 
tion ; still, in these experiments the carbonic acid was never 
greater than o 6 or o 7 per 1,000, while the proportion of other 
carbon compounds was vciy variable, bo that the amount of car¬ 
bonic acid gives no exact criterion for the vitiation or the air. 
The LOu actually found in the air was only a very small fraction 
of that produced by the combustion , by far the greatest part 
must have been earned away by the natural ventilation Ih 
comparing the four materials, the proportion of CO s and other 
carbon compounds was reduced to a light strength of six normal 
candles It appeared that the petroleum, wiih lamp of good 
construction, communicates to the atmosphere, not only less CO a , 
but (what is much more important) fewer products of Imperfect 
combustion than the other lighting materials, and, further, that 
steanne candles, with the same liglil-slrength, vitiate the air 
most As to temperature, that of the lower layers of air, up to 
a height of I *5 metres, rose very liLtle during the eight hours, 
about 2° to 3° on an average, while the upper layers increased 
considerably in temperature, especially just under the ceiling ; 
Lhis increase, in the case of culinary gas, rape oil, and petro¬ 
leum, was 10 5° to 10 S’, in that of candles only 4° If, 
however, we take into account the photometric light-effect of 
the llames during the experiment, it is found that, with equal 
light strength, rape oil and gai raise the temperature consider¬ 
ably more than petroleum, and the action of the latter, indeed, 
came to about that of the candles 

Till’ additions lo the /oologicil Gardens during the past week 
include an American Black Bear (£ is us iwur tnHu\) from North 
America, presented by Mr W btead , a Common Vaitndgc 
(Perdu tincrni), European, presented by Mr II Laver, a 
Razor bill (Aha tor da) ^ European, presented by Mr. W. 
Thompson, two Common Swms (Cyfinus ulot), a Common 
Cross bill (Loxta cunnrosti f i), European, purchased 

S0C/E7IES AND AC A DEMIES _ 

London 

Zoological Society, January 2 —Pror Newton, F R S , 
vice-preiidem, in the ch.ur —Prof Newton exhibited ard made 
remarks on a specimen of a variety of the guillemot (Aim trodf) 
with yellow bill and legs, which had been lately shot by Mr. 
J M Pike on the south coast ol England —Prof Garrod, 
F.R S , read a paper on the osteology and visceral anatomy of 
the Ruminantia, m which many facts concerning the anatomy of 
the Cemdte and the Cxvicomia were brought forward, especially 
with reference to the $hape of the hver and the structure of the 
generative organs m these animals. Among the most important 
of these was the observation that the uterine mucous membrane 
of the musk-deer (Moschus mos\ hjorus) presents no indications of 
the presence of cotyledons, the contrary being the cose in all other 
ruminant5, Prof Garrod likewise made a suggestion as to a 
proposed method of expressing the relations of species by means 
of formulae —A paper by Messrs. Sdater and Snlvin was read 
containing the descriptions of eight new species or South American 
bilrds, namely (I), Fuphonta finscht , (a), Pkntfuus enssahs ; 
(3), Octhaca Irvcometotxi; (4), Qcthtrca anrnaem , (5), Chioroncrpts 
digirns } (6), Cdeus sitbflavus ; (7), Chatmrpelia buckltyi, (8), 
Ciax frytkrogHotha .—Mr K Bowdler Sharpe read a paper on 
some new species of warblers from Madagascar, which hsa been 
recently adaed to the collection in the Bntish Museum, and were 
proposed to be called A pah* ccrvm%vcntris 7 Bwoccrca Jfavtivmtns, 
and IJrom<roccTi us brunneus, the last-named being a new genus* 
from Madagascar — A communication was read from Mr G S. 
Brady, containing notes on fresh-water miles which had been 
obtained from lakes and ponds in England and Ireland. 

Royal Microscopical Society, January 3 —Charlei Brooke, 
F.R, 5 ., vice-president, in theChur, — Dr. Wallich read a paper 
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on the development, reproduction! and surface markings of dia¬ 
toms, illustrating the subject by drawings—An interesting paper 
was read by Mr. Stephenson descriptive of some very curious 
diffraction experiments, by Prof Abbe, from which it appears 
that the use of ,f defraction gratings " in connection with stops 
of various kinds placed above the back combination of the 
objective were competent to produce precisely Lhe same appear¬ 
ances as were observed in certain well-known test objects.— 
Some mercury globule:* mounted in balsam were exhibited under 
the micro-polantcope, by Mr. Stephenson for Mr Slack, pro¬ 
ducing some very curious and interesting optical effects 

Manchester 

Literary and Philosophical Society, November 28, 187b — 
Ldward Schunck, FRS, vice-president, in the chair,—The 
Radiometer Mr Harry (Jnmahaw, F.C.S., communicated the 
following summary of an extract from the “Panorama of Science 
and Art," published by Nuttall, Fisher, and Dixon, 1813, 
a vols ■—“After alluding to Boerhaave's experiment on the 
influence of the ‘burning glass' on the motion of the ‘compass,’ 
the extract goes on to describe a radiometer constructed by 
MiLchell, which slcids to have been constructed as follows — A 
thin plate of copper one inch square was attached to one end of a 
fine ‘ harpsiLhord' wire ten inches long This was balanced on 
an agate suspension, and the little copper plate was counter¬ 
poised by a gram of shot at the other extremity of the wire As 
a result of experiments with the instrument, it was found that 
the influence of the rays of the sun focussed by a concave mirror 
two leet in diameter, caused a revolution of one-millionth of an 
inch m a second The instrument was protected by some surt 
of glass shade The same motion was produced in a vacuum " 
—NuLe on a manganese ore from New South Wales, and on a 
specimen of native silver from New Zealand, by M M. Pattison 
Muu, 1 * K S h. 

December 12, 1S76 —L. W. Binncy, F R.S., president, m 
the chair — The lowest amounts of atmospheric pressure during 
the last sixteen years as observed by Thomas Mnckercth, 
F.R A.S , F.M b —On a mineral water from Humphrey Head, 
near Grangeover-Sands, North Lancashire, by Joseph Barnes 
and Harry Grunshaw, l'.C S —On ternary differential equations, 
by Sir James L oLkle, F R S , Corresponding Membei of the 
Society 

December 26, 1B7G — R W. Ihnney, FRS, president, in 
the chair.—Nonce of the “ Almanacke for XII Veie,’ 1 printed 
by Wynkyn dc Wordc in 1508, by William L A Axon, 
M R S L —A notice of Home organic remains fiotn the Manx 
schists, by L W Binney, l 1 Kb, president —On changes in 
the rates of mortality from diffeient diseases during the twenty 
years 1854*73, by Joseph Uaxcnilell, 1 " R A S 
Paris 

Academy of Sciences, December 27, 1876 —Vice-Admiral 
Pans in the chair.—The following paper, were read ■—On the 
analysis of pyrogenic ga*es, by M BerLhelot —On some deriva¬ 
tives of dialdol, by M Wuru —Note by M Chcvrcul on his 
more recent works One is a tisumf of the history of matter 
from the atomists and Greek Academicians down to Lavoisier. 
Another relates to expenmcnti meant to show the difference 01 
absolute black from material black —On the secular displace¬ 
ments of the orbit of the eighth satellite of Saturn (Japbel), by 
M Tisserand.—Researches on the velocity of the wind, made 
at the observatory of the Roman College, by P. Seccbi He 
gives a table of observations from 1862 to 1876, with Robinson’s 
anemometer and a meteorograph. The general daily mean for 
the whole year is 197 5 km. It differs little from month to 
month, but the horary distribution 11 very different in the 
summer and the winter months The velocity is greatest m 
March, least in September But P Secchi does not take 
his figures os representing the absolute velocity of wind m 
the country, as the College is in a low part of the city ; obser¬ 
vations on Monte Cavo will be better. He adds tables of mean 
hourly velocity in the different months.—On the project of 
an irrigation canal from the Rhone, by M. de Lesseps The 
ranttl (schemed by M Dumont) is estimated to cost no million 
francs , the irrigable surface (in five departments) might produce 
annually 450,000 tons of hay and support at least 100,000 addi¬ 
tional head of large cattle, The scheme would also permit of 
submersion of the vines It could be completed in four years.— 
M. Faye presented the Annuatie du Bureau dee Longitudes for 
1877, and noted improvements In it.—New measurement of the 
meridian of France, by M. Pemer The operations now ex¬ 
tendi in a continuous system, from the frontier of the Pyrenees 


to the Department of Loiret, there are thirty-mne stations.— 
On the absorbent power of wood charcoal for sulphide of car¬ 
bon, and on the employment of sulphocarbonic charcoal 
for the destruction or phylloxera, by M. Laureau. M. 
Kvassery announced that the vines of Hungary are greatly 
threatened by Phylloxera—Study on the reduction of a sys¬ 
tem of forces, of constant amount and direction, acting on 
determinate poiuLs of a solid body, when this body changes its 
orientation in space, by M. Darhoux.—New theorems in nigher 
arithmetic, by M Lucas.—Enumeration of various theorems on 
numbers, by M Proth.—Third note on the theory of the radio¬ 
meter, by Mr Crookes —Researches on the coefficient of capil¬ 
lary flow, by M. GuerouL This coefficient is found to l>e smaller, 
111 the same senes, the more of carbon the substances contain. 
The author proved this before for monoatomic alcohols and 
homologous derivatives of benzine , it is here extended to fatty 
acids and ethers from the same alcohol, and ethers formed by 
union of the same organic acid wiLh different alcohols of the 
fatty senes T he coefficient for ethers is much higher than that 
of the alcohols or acids producing them , the introduction of an 
organic radical into the molecule of an alcohol raises its fluidity 
considerably. The determination of this coefficient establishes a 
sort of classification among ibumerous bodies —Practical study on 
gluten and on its determination in the dry state, by M Lailler — 
Researches on the physiological properties and the mode of elimi¬ 
nation of bromhydne ether, by M Kabuleau This agent has pro¬ 
perties intermediate between those of chloroform, bromoform, and 
ether —Formation of the heart in the chicken, by M Darc*te — 
On a Balanoptera borealis caught at Burnt / m 1874, by M, hischer. 
This is the rarest of European species , only five examples have 
been known —On a new globular state of quart/ entirely crys¬ 
tallised In only one crystallographic direction, by M Michel 
Levy It is probable that the silica of Lius globular quartz was 
isolated in the paste before the end of the movement of effusion 
which produced the flmdahly The example furnishes a new 
combination of Lhe colloid nnd crystalline states of silica.- NoLe 
on organic powders of the air, by M Mane Davy The meteor¬ 
ological observatory of Munlsouns has been charger! by the 
Municipal Council of Pans to make a regular study of the dust 
of the air, the ground, and the water in various quarter* of Paris, 
commencing with the new year. The author describes some 
preliminary observations relating to a recent epidemic —On a 
maximum of falling stars, already indicated, in the month of 
December, by M Chapclas. 
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PERM ENT A TION 1 

n. 

Etudes*sur la Bilre Par M. L Pasteur (Pans 
^ Gauthier-Villars) 

HAT is fermentation? Such is the important 
question of which we have now to seek the 
solution. It is necessarily impossible within the scope 
of a brief article to enler into an examination of the 
numerous theories propounded, yet a few words of ex¬ 
planation arc needed in order that we may the more 
clearly understand what it is that Pasteur has done, and 
what is the real bearing of his answer to the question 
not only on fermentation, but on many a disease which 
flesh is heir to. 

According to Willis and Stahl, to whom we are in¬ 
debted for the first philosophical attempt at explanation, 
fermentation was due to a peculiar motion communicated 
from a decaying body to another substance, by which a 
similar degrading action was set up, so that complex mole¬ 
cules became less complex. This idea was subsequently 
taken up and developed by Gay-Lussac, Liebig, and others, 
who maintained that the decomposition of albuminous 
bodies produced the molecular distuibance by which sugar 
was broken up into alcohol and carbonic acid Thus the 
molecular disturbance produced by decay of nitrogenous 
matter in a fitting liquid gave rise to laclic^and butyric 
acids and other pioducts. 

The contact theory of llerzeluis and Mitscherlich be¬ 
longed to a period in the history of chemisLry when cata¬ 
lysis was constantly employed to explain the unknown, 
and need not here be further alluded to 

Cagmard de Latour, in 1837, first proved that yeast is 
composed of living cells , this was confirmed by the almost 
contemporaneous observations of Schwann and Kutzing, 
and subsequently by Turpin and pthers The subject, how¬ 
ever, remained in much obscurity until Pasteur commenced 
his investigations on the nature of ferments f these have 
been carried on fora period of twenty years, the results ob¬ 
tained being communicated to the French Academy in 
1862 and subsequent years and are now, in so far as they 
concern the brewer, summed up in the important work 
before us The theory of molecular disturbance produced 
by putrefaction, so energetically maintained by Liebig, 
may be considered vanquished on all points M Pas¬ 
teur, from his researches, has proved incontestably the 
two following propositions — 

1 Every diseased alteration in the quality of beer coin¬ 
cides with the development of microscopic organisms 
foreign to the nature oj becr f properly so called 

2. The absence of alteration of beer wort an I of beer 
coincides with the absence of foreign organisms. 

The first proposition M. Pasteur has amply proved from 
hundreds of examinations of beer undergoing diseased 
action, in no one case did he find the sediment of such 
beer to consist solely of the globular or ovoid alcoholic 
yeast cells, but of a more or less intermixture with the 
various fermenLs of disease already described by him wuh 
great minuteness in his “ Ktudes sur le Vin.” His second 
proposition is a necessary corollary of the flrit. 

1 Continued from p 016. 
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We cannot do better than follow our author in some of 
his researches by which he has demonstrated the truth of 
these propositions. M Pasteur, by boiling animal and 
vegetable infusions—it is not necessary in all cases to use 
so high a temperature—and then, by cooling them under 
rigid precautions against the introduction of germs From 
the air, has shown that Lhey are then unacted upon by 
oxygen, at least that no putrefaction or fermentation 
ensues. 

The temperature to which a liquid must be heated in 
order to ensure .’gainst subsequent decomposition varies 
with its nature. Thus while 50° C is sufficient to destroy 
the germs in vinegar, malt infusion must be heated to 
90" C , and milk to 1 io° C, and others require even 
higher temperatures. Ulood and urine heated in Pasteur’s 
flasks and cooled under conditions precluding the entrance 
of germs fiom the air undergo no alteration even when 
kept for weeks at a temperature of 2 o C in contact with 
pure air. Mere oxidation therefore is not the cause of 
fermentation and putrescence 11 15 unnecessary to refer 
to the exceptions taken by many experimentalists to 
Pasteur's conclusions, the great experimental skill required 
and the rigid precautions to be laken to secure success 
amply expfam why others less habile than Pasteur have 
obtained conflicting evidence. Two of Lhe ablest of his 
opponents, Doctors Brcfeld and Traube, have recently 
retracted their previous objections to Pasteur’s results, 
and now unhesitatingly adopt his views on Fermentation. 
Allusion has already been made to the fact tint the 
brewer occasionally, and the wine grower invariably, 
leaves the saccharine liquid Lo spontaneous fermentation; 
it is many years since Pasteur first demonstrated that the 
dust on the skin of the grape contained the small organisms 
necessary for vinous fermentation, and that when these 
were destroyed or removed no fermentation took place. 
Thus the juice heated in a Pasteur flask with the usual 
precautions against the admission of germ-laden air did 
not undergo fermentation when freely exposed to germ- 
free air, but did so readily when a portion of the du^t of 
the skin was added. If this dust, however, was removed 
by a few drops of water and then boiled previously to 
being added to the must no fermentation took place 
Hence the dust on the skin contained the ferments, 
and M. Pasteur has demonstrated their nature and their 
distinguishing features. 

In lhe case of boiling beer wort there are necessarily 
no living organisms, and therefore, as Pasteur has shown, 
there is no change when Lhe wort is allowed to cool in a 
vessel to which only pure air lias access If, however, 
the cooled wort be exposed to air, ferments of various 
kinds, eg, Saccharomyccs cerevisup (though rarely), 
*S acchoromytes pastonanus, and apu ulatus , and other 
alcoholic ferments, fall mto the liquid , at the same time, 
however, attended by more or less of the lactic and 
butyric ferments and other organisms of disease. In a 
brewery where other fermentations are proceeding, doubt¬ 
less the number of alcoholic ferments will be greater and 
the injurious bacteria less than in other localities, still 
in any case the beer when finished must be very inferior, 
owing to the large quantities of acetic, lactic, and butyric 
acids, and oLher products of putrefactive change. M. 
Pasteur, having satisfactorily demonstrated that alcoholic 
fermentation was due to the action of certain organisms 
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living and reproducing in a saccharine liquid, the ques¬ 
tion arose whclhci the common Fcnicilhum glam us and 
the Aspergillus glam its could be transformed into the 
true alcoholic ferments of beer or of wine, and the still 
wider question of the conversion of one ferment into 
another , a question of vital importance to the brewer, 
since, if this theory of the conversion of one kind of 
ferment into another were proved to be true, the hope 
of obtaining greater power over the results of his pro¬ 
cess would be dashed to the giounJ, or at any rate such 
power would only be obtained in the distant future In 
his rescaiches upon this question, TVI Pasteur availed 
himself of the liquid proposed by lus pupil, M. Raulin 
(P s 9 ), — 


Water 

1,50° 1 

Cane sugar 

70 

Tartaric aud 

4 

Nitrate of ammonia 

4 

Phosphate of ammonia 

a’6 


Wc must refer the reader to M Pastern's book for the 
full directions of procedure and the precautions to be 
taken m older to avoid the introduction of mixed or¬ 
ganisms No one can lead this poilion of his work with¬ 
out bung greatly impiessed by ihe author's wonderful 
ability in detecting and overcoming difficulties and thereby 
removing sources of erior which have led so many to 
erroneous conclusions We may briefly sum up this part 
of his work by staling that in no case where such neces¬ 
sary precautions were t ikcn did he ever find that the 
peniciIlium changed to alcoholic yeast or to a mycodcrma, 
or that yeast gave rise to vibrios, or that ni) codermaaceti 
became ) east. M. rastcur himself at one time thought 
he had detected the conversion of the mycodcrma vim 
into a true alcoholic ferment , 111 this, however, he now 
finds he was in error, and that more rigorous precautions 
fail to support his 011gm.1l supposition 

In his experiments with inycoderma aceti and niyco¬ 
derma vim earned out with his usual marvellous ingenuity 
and attention to details, he has shown that these organ¬ 
isms in contact with the air burn up the sugar ol the 
liquid upon which they rest; and so far from alcohol 
being produced in quantities that may be detected, the 
mycoderma vim completely burns up any alcohol pre¬ 
viously existing m the liquid When submerged in the 
liquid, though life is far less active, they continue to exist 
for a time, undergoing structural changes, obtaining the 
necessary oxygen from the sugar, and producing alcohol, 
as in the cise of the pcnicillium glaucus and aspergdlus 
glaucus under similar conditions of submersion We 
must admit, with Pasteur, that the production of alcohol 
and carbonic acid from sugar, in other words, alcoholic 
fermentation, is a chemical act attending the life of cells 
the moment they aie removed from the influence of 
free oxygen, and are submerged in a saccharine liquid 
capable of yielding oxygen and heat by its decom¬ 
position. 'Ihis alcohol-producing character becomes, 
therefore, not the isolated property of this or that 
organism, but a gcneial function of a living cell, when 
removed from the air and compelled to obtain the 
necessary oxygen by the decomposition of its food The 
duration of life and the production of alcohol will vary 
with the power of the cell to reproduce its kind under 
these submerged conditions. I have already referred to 
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the production of alrohol and carbonic acid when growing 
malt is pl.ued in an air-light vessel Under such circum¬ 
stances aholiol and a laigc amount of carbonic acid are 
for a long time produced, ultimately the moist mass 
becomes incicasingly acid, the production of alcohol 
ceasing and acetic and other acids being formed attended 
with a strong ctherial odour When first noticed by the 
writer in the year 1873 he was unaware of M Pasteur’s 
previous conclusions as to the action of vegetable cells. 
Messrs Lechartier and Pcllamy in 1874 published their 
valuable researches, upon which they had been engaged 
for some time, and they proved incontestably that the 
cells of fruits possessed the power, when removed from 
free oxygen, of obtaining this gas by the decomposition 
of sugar , alcohol and caibonic acid gas being pioduced, 
though not in Lhe ratio found in true alcoholic fermenta¬ 
tion We thus learn from our author's researches, amply 
confirmed by those of I.echnrtier and liellamy, that active 
living cells, when removed fiom the influence of free 
oxygen, and when placed under conditions where they 
must obtain 1L from saccharine materials, for .l time con¬ 
tinue to exist, producing alcohol ^and carbonic at id. 
Those, such as the cells of fruits and grain, which cannot 
leproducc under these conditions, soon die, and the 
amount of alcohol pioduced is but small , on the other 
hand those cells which can leproduce by germinaLion 
become true femicnLs, and their action only ceases when 
the original repioductive energy due to their previous 
aeiial condition also ceases. Thus when the mucor 
1 act mo mrwas submerged m a saci hanne liquid it was 
found that the alcoholic fei mentation was aL first active 
and then finally ceased, Llic r L *lls being deformed in 
contour, full of granulations, and Lo all appearance dead. 
The introduction of a little pure air, however, rein- 
vigoratcd the apparently dead organism, and again—for 
a tune—ale nholic fermentation was produced. Free 
oxygen theieforc endows these simple cell-plants with an 
energy which enables them for a time, longer or shorter, 
to exist without it b) obtaining the necessary oxygen 
fiom their food I have said for a f/m<\ because the 
mucor racemosus, or the mycodcrma submerged in a 
liquid soon lose their activity and cease to act, Llie true 
yeasL ferments under the same conditions being enabled 
for a much longer period to reproduce and cairy on their 
vital functions ; even with these, however, Pasteur has 
proved the necessity of periodical aeration so as again to 
place them under their normal aerial condition, a fact 
long known to those Knglivh bi ewers who employ 
the method of rousing to stimulate the activity of the 
yeast. Pasteur’s investigations on fei mentation have 
convincingly proved—at least to most minds—the mtena- 
biliLy of a petit liar motion and also of spontaneous 
gcnci a lion as being the true cause of these interesting 
phenomena 

In addition to a continued life without free oxygen 
which the yeast cell manifests, there is another feature 
—exceptional in character—which it possesses, and that 
is, that its growth is not commensurate with the sugar 
decomposed For a given weight of yeast formed one 
may have ten, twenty, or one hundred times its weight of 
sugar decomposed. It may be of interest Lo quote here 
two experiments—out of many—bearing on this ques¬ 
tion and also on the influence of dissolved oxygen in a 
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saccharine liquid. M Pasteur took two flasks partially 
filled wiLh a liquid containing in each case 150 grammes 
of sugar; the one (a) was almost completely deprived of 
air, the other ( b ) contained air. A mere trace of yeast 
(species, Sacchnfomyccs paitoi n\nu\) was added to each 
The fermentation in a was sluggish, and after nineteen 
dajs, when the experiment was closed, there was still a 
slight evolution of carbonic acid gas , in b the fermen¬ 
tation was active, and ceased entirely on the ninth day. 
The weight of yeast formed was determined in both 
cases, as also that of the sugar left undecomposed ; these 
were the results ■— 

a Weight of yeast formed 1 368 giamines. 

Sugar undtcuinpusrd 4 000 ,, 

b Wtight of ytasL loimed 1970 ,, 

Sugai unde composed tnl 

In b , therefnie, though the liquid wis far from being 
saturated with air, the decomposition of the sugai was 
completed in eight days, whereas 111even at the end of 
nintteen d \>s, theic was still some sugar left. The weight 
oT yeast firmed was as 1 to 76 of sugar decomposed in b } 
and only .is 1 to 89 in a In another cvpcriment on a 
sugar solution completely depnvcd of air, Lhe whole of the 
sugai was not decomposed even at ihe end of three 
monLhs, the yeast produced was deformed in appearance, 
and the ratio of yeast to alcohol produced was as j to 
176 l'evei sing the experiment so as to obtain a thoiough 
and constant saturation of the liquid with air, the ratio of 
yeast formed to the alcohol was as high as 1 to 4 In 
this latlcr case Lhe yeast acted more as a mycodciru or as 
a mould than as a true ferment. We may sum up the 
bearing of the facts elucidated by Pasteur, by Lhe state¬ 
ment that, within given limits defined in Pa&Lcur's experi¬ 
ments, the p) odmtion of yuist i\ <iu<cilv t and that of 
aL oho/ mvt 1 sc/Vj its the l on sumption of j> <v 0 1 ygt n 

M. Pasteur having demonstrated that the alterations 
in the yeast, in Lhe wort, and m the bcci, are due to the 
action of microscopic organisms oLlier than the true yeast 
cells, and that Lhese ferments of disease are killed at a 
high tempeiatuie, it follows that if a boiling wort be 
cooled under conditions which preclude the entr ince of 
these germs, and if fermented with pure yeast, a beer will 
be obUined which, so long as not exposed to germ-laden 
air, must remain unchanged for an indefinite lime M 
Pasteur has conferred an additional favour on the prac¬ 
tical man by designing an appaiatus by which these con¬ 
ditions may be secured, and has carried on his process of | 
fermentation onalarge experimental scale mseveral b rench 
breweries with much success so far as flavour and soundness 
of pioduct arc concerned The general adoption of new 
and costly appliances must necessarily be slow Nor 1 s 
K essential lhaL his suggestions should be in all cases 
earned out in their entirety The intelligent brewer who 
thoroughly masters the key lo sound and unsound fermen¬ 
tation will be enabled to secure the one and avoid the 
other without replacing costly appliances by others vastly 
more so. To do this, however, the microscope must be in 
daily use m order to cultivate a purer and purer yeast crop, 
and Ins technical processes of skimming and cleansing 
must be more and more directed by this invaluable instru¬ 
ment. The selection and preservation of yeast, the cul¬ 
tivation of it and the gradual elimination of diseased 
ferments will henceforth be the object of well-guided 


efforts, and not of mere chance, as hcrtLuforc 'lhe 
technical reader will do well to read and re-iead the work 
before us , as he becomes master of its method of inves¬ 
tigation and of the results obtained, so will he master 
many of the difficulties of his art. 

Some suggestions arc given (p. 224, ct r cq ) on the puri¬ 
fication of >cast of lnteicst to Lhe bieuei as well as to 
Lhe cxpenmenUlist ft would lengthen this notice too 
much to give the details of ihe process , it will suffice 
here to state that the auLlior recommends Lhe use of a 
weak soluLion of sugar rendeicd slightly acnl with tar¬ 
taric acid. In some cases he employs in addition a trace 
of caibulic acid Such a liquid destroys some true yeast, 
it is, however, far moic injurious to the fcrmcnLs ot 
disease It should not be forguLttn that aeiaLion, while 
injurious to most ferments of disease (mjeodcrinn. vuu 
and aceti, of course, txcvpted), is a gieaL sLunulant Lo the 
.Sarcharomyces , hence tins nu Lhod may lie adopted 
either alone or in conjunction with othcis suggested by 
him Those interested in this niattei, and especially the 
brewer, will do well to study L,iitlully ihe weak itself, they 
will lind on this subject, a* well as on many othus, not 
alluded to hue, much invaluable and suggcxLivc informa¬ 
tion. 

In concluding our brief examination of Pasteur’s bio¬ 
logical researches on fermentation, a few words on the 
products fomied will not be out of place 

Numerous attempts have from lime Lo time been made 
to express by .1 chemical equation Llic decomposition of 
glucose sugar by the ycasL itll U11L1I the discovery of 
succinic acid by Schmidt, and of gljecime by Pasteup 
the attempts made weie fir horn being satisfactory 
According Lo Pasteur 100 paiLs of canc-sugai eoricspond- 
mg to 105 2() paiLs of grape-sugar give when fermented — 


Alcohol 

51 ii 

( lrhonic acid 

49 

Sulliiiil UUlL 

u l>7 

Glycerin 

3 uo 

MatLcrs muled >w T li feimcnls 

1 ou 


105 2b 


'ihcrefore nincLy-five parLs of cam-sugar arc broken up 
into earbonic ac ul and alcohol, one pait is assimilated by 
the yeast, and lour purls are convened into succinic aud 
and glycerin. 

Monoyer has proposed the following equation to repre¬ 
sent the decomposition of these four parts uf sugar, i.if r 
4(Ci = ll, 4 O l2 ) + fdf () - 2(C 1 Jl u O i ) + I H <), 

lfydrai' J c inc eug u \\ ucr Sm i unl lliiI C.ljLcrin 

4CO, + >l_, 

L h uuiul auii 

Lhe liberated oxygen supposing Lhe life of the plant It 
is impossible at present, however, to fuinuilale the reac¬ 
tions which occur, because the^ v.uy accoiding to the 
tcmpcratuie, pleasure, species of yeast employed, and to 
the naLuic of the saccharine liquid M Pasteur himself 
has pointed out that the proportions of succinic acid and 
glycerin vary in different experiments 

Mr, Hoiacc 1 frown in some admirable and suggestive 
experiments on Lhe influence of pressuie on Lhe products 
of fcimentation (fount them bot , 1872, p 570), has 
shown that in alcoholic fci mentation in addiLion to 
carbonic acid there is always foimcd a small quantity 
of nitrogen, hydrogen, and a hydrocarbon of the marsh 
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gas senes ; the nitrogen being evolved from the albu¬ 
minous matter of the wort, By diminishing the pres¬ 
sure the amount of evolved hydrogen increased, and 
with this an increase in the amount of acetic acid and 
aldehyde These products, though very small compared 
with the alcohol and carbonic acid, the chief resultants of 
ferment action are yet sufficient to account for the 
ethcnal odour of a fermenting tun Pasteur had pre¬ 
viously nouced the production of minute quantities of 
volatile acids. On electrolysing a weak aqueous solution 
of invert sugar, Brown obtained carbonic acid, hydrogen, 
and oxygen, and at the same tune an appreciable quan¬ 
tity of aldehyde and acetic acid, together with a small 
quantity of formic acid It may be that water is decom¬ 
posed in fermentation in small quantities precisely as 
occurs in ordinary vegetation , though highly probable, 
wp have, however, no definite facts in support of the 
assumption Our present knowledge of the chemistry of 
fermentation is somewhat vague and general, and much 
remains to be done before we shall be enabled by 
purely physical means to decompose sugar so as to 
pioduce the results brought about by the yeast cell 

As wc progress in knowledge, 50 dues our power to 
imitate the producLs of life-action incicase, and assuredly 
the time will arrive when alcohol will be produced by 
simple physical or chemical means For many a year to 
come, however, we must continue to depend upon the 
wonderful organisms known as yeast Their life history 
and action on liquids have been elucidated by the genius 
and patient toil of Pasteur, and he has enabled us to 
sc’ect such ferments as are required Lo produce the result 
desired, and hence we are no longer the sport of chance 

The brewer and wine-maker are not alone in the debt 
due to the lllustuous Frenchman whose work we have 
briefly examined , we arc all interested in the far wider 
field of germ action opened out by him, whereby many 
a disease of man hitherto as dark and unexplained 
as was fermentation, will be brought under the illumin¬ 
ating light of his teaching. 

He who has thus shown us the key whereby we may 
open the locked-up secrels of nature may rest assured of 
the giatitude of his fellow-men, given with the greater 
earnestness and respectful sympathy from the knowledge 
that our guide has impaired health and sight in his labours 
for others. 

France has given many a great name to the roll of 
fame, but none more noble or more worthily inscribed 
thereon than that of Pasteur. Charixs Graham 


CA YLh KVV ELLIPTIC FUNCTIONS 

Elementary Treatise on Elliptic Function r. By Arthur 
Cayley, (Cambridge Deighton, Hell, and Co,) 

HIS is a book thoroughly worLhy of the great name 
of its author. It is difficult to know which to 
admire most, the grasp of the subject, the extreme sim¬ 
plicity of its exposition, or the neatness of its notation. 
It will, we think, at once take its proper place as the 
leading text-book on the subject. 

In regard to notation, it seems to us to be thoroughly 
good throughout, not only in respect of the adoption of 
Gudermann's suggestion of the very short forms sn, cn, 
dn, for the sine, cosine, and elliptic radical of the ampli¬ 


tude of the function of the first kind, but throughout. 
In particular, we note an important typographical sim¬ 
plification in the suppression of the common denominator 
m long senes of fractional formulae, the denominator 
being given once for all, and its existence in each separate 
formula merely indicated by the sign of division (—) 
This is a simplification, some equivalent of which wc 
ourselves, and probably most of those who have worked 
at elliptic functions, have used in our private papers , but 
it is a new thing, and a very good thing, to see it intro¬ 
duced in a systematic form in a pnnted book 

Another very useful feature belonging to mechanical 
arrangement is, that the first chapter contains a general 
outline of the whole theory, so that its perusal enables the 
reader Lo see at a glance the plan and intention of the 
work He is thus enabled at once to bring intelligent at¬ 
tention to bear upon his reading, instead of being dis¬ 
tracted by the wonder as to what it is all driving at. 

The intention of the work is, firstly, the direct dis¬ 
cussion and comparison of the three forms of elliptic 
integral, and of the doubly periodic functions which are 
regarded as the direct quantities of which these integrals 
are inverse functions then the auxiliary functions 
Z, H, and H are taken up in an elementary form, and 
after this the transformation of the elliptic functions, 
by division or multiplication of the primary integral, with 
the corresponding change of modulus and amplitude 
These are very fully and clearly discussed In particular, 
the connection between the transformation of the radical 
in the elliptic integrals, and the formula* of multiplication, 
is clearly brought out Legendre had left this as a very 
puzzling, although necessaiy, infeicnce, which he scarcely 
stopped to discuss. After this comes a discussion of the 
q functions, with a further discussion of the functions H 
and H, and then some miscellaneous developments. 

The work is strictly confined Lo elliptic functions and 
their auxiliaries. 'I he more general theories of Abel and 
Boole find no place 111 it, nor is there any general dis¬ 
cussion of single and double periodicity such as forms the 
foundation of the woik of Messrs. Bnot and Bouquet. 
There are but few examples of the computation of par¬ 
ticular values of the elliptic functions, and no account of 
general methods of computation, either of isolated values, 
or of tables, or of the arithmetic connected with ihem; 
nor are ultra-elliptic functions touched upon The geo¬ 
metrical applications or illustrations of the elliptic inte¬ 
grals and functions arc but meagre, and no mechanical 
applications arc given. 

The arithmetical work is quite rightly omitted. That 
will find a much better place m the hand-book or intro¬ 
duction which will doubtless accompany or follow the 
great tables of elliptic functions now being pnnted for 
the British Association. There is, however, one point 
which we think it an omission to notice, and that is 
the solution of the addition equation by means of auxi¬ 
liary angles. (See Legendre, “Traitd des Fonctions 
Ell.," vol. 1, p. 22; or Verhulst, § 19, p. 40) It is no 
defect, again, that the mechanical applications are omit¬ 
ted. These are better studied as they arise, as a part of 
mechanics rather than of analysis But as regards geo¬ 
metry, we think there has been done either too much or 
too little For instance, we have the usual theory of the 
representation of the arcs of the ellipse and hyperbola 
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by those functions, and we have a long disquisition on 
the geometrical representation of the elliptic integral of the 
first kind by an algebraic curve ; while there is no mention 
of the late John Riddle's discovery, that the arcs or Lhc 
curves by which circles on the sphere are represented in 
Mercator’s projection are duectly given by, and abso¬ 
lutely co-extensive with, the elliptic integrals of the first 
kmd, the amplitude being simply the longitude on the 
sphere We Lhink this quite as simple and as important 
as the discussion of the lemniscata If we are to go into 
geometry at all, it might be as well also to make some 
allusion to Dr Booth’s discussion of Lhc spherical conics, 
and to Mr Roberts’s integration of the Cartesians. 

Then, again, we have an account of Jacobi’s geo¬ 
metrical theorem in its original form, depending upon a 
family of circles having the same radical axis, while Llie 
corresponding thcoiem, depending upon circles having 
two inverse points 111 common, given by Chasles (see his 
“ G( 5 ometrie Suptfi icure,” cap xxxi, p 533), which much 
11101 e directly lepiesents boLh amplitudes and moduli, is 
not mentioned expliutly, although it is involved in the 
geometrical exposition given of Landen's theorem 

We have also been unable to find any accounL of 
Jacobi’s 1 eduction of the integral of the th*rd kmd to the 
form— 

1 Krp Ar/j 

The transformations of the functions are worked out 
with great completeness, the results being tabulated in 
sonic lather formidable-looking, but really very con¬ 
venient, schedules This part of llie work is tarried 
almost to an extreme. 

On the whole the book is one of the mos 1, important 
contributions to mathematical literature which has ap¬ 
peared for a long tune It is well done, and covers 
giound that was previously but ill occupied It is clearly 
printed, and the fact that the proof-sheets have been 
revised by Mi. J. W L. Glaisher is a guarantee for the 
correctness of detail. C. W Merribiklp 


OUR BOOK SIIELF 

Irntruition m Photography. 13 y Capt Abney, RE, 
F R S , &c , Instructor in Chemistry and Photography 
at llie School of Military Engineering, Chatham Third 
Edition (London Piper and Carter, Cough Square, 
Fleet Street, E C, 1876 ) 

We are very glad to find that Capt. Abney did not carry 
out llie intention which he mentions in the preface of not 
produnng another edition of his well-known “ InstiucLion 
in ThoLogiaphy.” That the little volume is widely known 
and apprtciated is shown by the fact of its having reached 
a third edmon, and we can only say that it well deceives 
its success. A photographer of the author’s well-known 
skill and repute could not fail to be able to instruct otheis 
in his art, hut when in addition he has gained large ex¬ 
perience by continued practical teaching in such a school 
as that at Chatham his lessons become additionally 
valuable. 

Capt. Abney does not enter much into theory, though 
he gives very good and simple accounts, illustrated by 
chcnucal equations, of the principal changes occurring 
during the processes described. We observe that he 
announces the forthcoming publication of a “ Photo¬ 
graphy” among Messrs. Longmans’ Text-books of Science, 
in which he proposes to deal more fully with the theoreti¬ 
cal part of the subject. We shall look forward to this 


with considerable interest; meanwhile, for practical in¬ 
struction m the art this little book distances all com¬ 
petitors R. J. F. 


LETTERS TO THE EDITOR 

[Thd Editor does not hold himself / onsible for opinions expressed 
by h\s corKspondcnts Ntilkir can he undertake to return p 
tn to eoi respond 101th the lon/ets of % rejtcted manuscripts . 
No notice is taken of anonymous com/nun nations ] 

Just Intonation 

1 HE errors and oversights—m my paper in Nai ijric, (vol xv. 
p 159) with which Mr Chappell charges me, arc imaginary 
To make the matter dearer, the vibration numbers of a diatonic 

scale started fi om 1 as a tonic are— 

2 

3 27 *5 , 2 5 45 . 

2 1 16* S’ “’4' i’ ifi’ V 

In order to keep to the same part of the keyboard, let the last 
five noLes be depressed one odave, and we get this senes — 

T 9 5 dS 3 27 *S „ 

' H’ 4 vs’ 2' lb' 8’ 

where i u the tonic, and I or 2 Lhe suhdominant A similar 
2 

explanation applies to the scale starting from 1 a, tonic With 

respccL to llie 11 comma of Pythagoras,” I am not nwaie of any 
“geneially adopted miscalculation’' U r ho was Lhe real dis¬ 
coverer uf Lliat interval is a matter of no consequence , but in a 
system jucIi as the l’ydiagorean, which was tuned by true fifths, 
it would have been not only a very natuial but an essential in¬ 
quiry, " What definite number of fifths corresponds with another 
number of octaves?” This, without at all necessitating the 
supposition of the existence among the (ireeks of instruments of 
an immense range in octaves, would be Imt an easy arithmetical 
calculation resulting necessarily in Lhe conclusion Lint there was 
no exut coincidence between firths and octaves, but that Lwelve 
fifths differed by a very small quantity from seven oclaves This 
small difference is therefore very aptly termed the Pythagorean 
comma Now in the equal temperament system twelve fifths 
just coincide with seven octaves, so that Llie despised comma of 
Pythagoras is ri illy 1 measuieof the nror of the equal tempera¬ 
ment fifth In fact, putting F Tor the comma in question—■ 



so that if 2 \ be Lhc \ ibratnm number of Llie lower tone of an 
ET fifth, that of the upper tone will be J N F ”, which is in 
error by jN(i -F '*) vibrations, giving rise to a number oT 
beats -= 6 N(i - F -3 ’’) 

per second in theET fifth No*’, h iwever, that it is necessary 
to allude to Fythagoras or seven octaves to geL those beats 

The giounds upon which Mr Chappell dedines to accept 24, 
27, 30, 32, 36, 40, 45, 4s, as representing the vibratio.i numbers 
of the diatonic scale are not very clear, urlainly ; and repudiat¬ 
ing Lhcsi , he can of course have no sympathy with Colin brown's 
keyboai il 

To levert shortly to thn, the subject of my previous commu¬ 
nication,—in his new and very inteiesting work on “Tempeia- 
ment,” Mr Hosanquet has given a description of Cohn Brown’s 
keyboard, but in an peculiar a mauner that it is really difficult to 
recognise the instrument at all, and lieuher its elegance nor sim¬ 
plicity are brought out as I think they should be. 

A R. ClARKF. 

Ordnance Survey, Southampton, January 9 


South Polar Depression of the Barometer 

I THINK it probable that on this subject Mr. Murphy's vievi 
and my own might have appeared more in harmony if we hal 
neither of us expressed them wuh so nun.li brevily In my 
letter on Ocean Currents in NaTUKI, vol xv p 157, I was 
incidentally led to speak of the barometric dcpiesuon round lhe 
South as greater than that round the North Pole, fn speaking 
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of Lhu superiority a* "mainly due to superior evapoiation in 
the water hemisphere generally,' 1 it did not occur lo me that I 
could be misunderstood to menn that the excessive depression in 
high south latitudes is due to excessive evaporation taking place 
mit/un those latitudts x an idea which, with Mr Murphy, I regard 
U absurd 

The large arms of depression which the American meteoro 
log 1 Ms have termed the “ Polar C>clones " appear, on exami 
nation, to be themselves aggiegates of those loed depressions, or 
cyclones, which have penetrated either into the Aictic or Antarctic 
regions, and have there, eiLher paiLially or wholly, coalesced 
Local depressions starting fiom the edges of the great mens o| 
excessive evaporation seem Lobe governed in their course by the 
distribution of relative humidity, and to be determined Lownrda 
those d'Mricts in which precipitation is most 111 excess of evapo¬ 
ration Consequently their forward development is, as a general 
rule—a rule to which Lhcrc are in the ncuLhcm hemisphere many 
important exceptions - somewlut towards the poles As they 
advance between converging longitudes they commonly expand, 
nnd therefore become united, while the influence of the earth's 
rotation deflecLs their circulating currents furlliei away from the 

f joints of lowest pressuie Mr Murphy'i view tint the impel, 
action of the Arctic as compared with the AntaicLic depression, 
is due to the amount of land in the noithem hemisphere, and Lhe 
local air-currents produced lhci eby, is not in opposition to my 
argument Undoubtedly over Greenland the aniicyclonic circu¬ 
lations predominate (except in Lhc summer quarter) nvei Lhe 
cyclonic. It is noL improbable that somewhat analogous irregu¬ 
larities of pressure dependent on llie distribution of land and 
sea may exist in high south latitudes, but I still think that it is 
to the middle latitudes of llie two hemisphues that we must 
look in unler to find the chief cause of the contiasl IteLwtxn the 
Antarctic and Arctic depressions, fur it 11 in the middle latitudes 
that the majority ol llie local depressions onginaLe In the 
southern hemisphere those latitudes are almost entirely occupied 
by surfaces in which evaporation is excessive In the northern 
they are represented to a large extent by area* of relatively 
slight evaporation and predominant preupualiun 

The correlation of wind and prcssuic-dislribuLion is of a kind 
which can hardly be stated at Lhe same Lime hi telly and cor¬ 
rectly Hut if it is nrcessary to be Lonusu, it seems more 
naluial in every tase to regard lhc distribution of pressuie as Lhe 
primary cause of the wind than to say 11 lhe cause ol the depres¬ 
sion round the Pole is the cenlnfugal force «f Lhe wcit winds " 
LuUrrwonh, Jaiuiary 9 W (_ 1i> M* Ni 1 Lf y 

Sense of Hearing, &c , in Birda and Insects 

Mr Romanes (Naitre, vol xv , p 177) is 110L quite correct 
in supposing that the Dcath , 'i IKarl 15 lhe only species of /f/i- 
Jopteia known lo 11 studuhtc ” Possibly Lhe phenomenon i« 
far mure general than is cummonly believed, although only few 
instances of its occurrence have been observed In the current 
number of the Entomologist's Monthly A/a^nztne, Mr Swinton 
details the method in which a sound is btlievcd Lobe produced by 
Vanessa 10 and V urtmr % vi7 , by friction of a nervure of the 
lund-wings agaimd a " filed" neivurc in the fore-wingi Lhelo- 
rita pudua , one of llie tiger moths, has long been known to 
produce a sound (*/ Sober, Annates Sia. / n to mol dc Ftanc' x 
1837). In 1864, Gucnce (‘inn Jur 7 r, pp 39S--401) nonces 
that the-genus Tsetina possesses a Lympaniforni oignn on each side 
of the breast, analogous to iliat found in the Chdonia % and in 
the same volume he is followed by Laboulbtne, who gives an 
elaborate anatomical description of Lhc organ in Chelonm , with 
figures (pi 10) Another tiger-moth {Euprepm matronula) is 
said to hlndulaLe {if* Czerny, Vtrhand zool -hot Vermis m 
IVien, 1S59) , and Llie existence of the phenomenon is (at least) 
suspected in members of other groups of Lepidoptera. 

Without being able Lo prove it, 1 suspect Lhat birds obtain a 
knowledge of lhe whereabouts of worms and subterranean larva? 
by sight, and not by sound. In the caae of Iht thrush, I think 
lhu excrement rejected to Lhe surface guides the bud lo Lhe right 
rpot The starling during breeding-lime feeds* almost exclu¬ 
sively on Lhe larvae of Ttpnia Here, again, I think it is sight, 
and not sound that uidB the bird True, in this case there is 
no rejected excrement on the surface, but there is something 
that may be equally significant to the eye of Lhc bird, vi/ , lhr> 
witheied condition or the plants of grass, ike , telling a Lale of 
the mischief that is going 011 below Furthermore, is it not 
possible that if the movements of the larva: below the surface 
cause sufficient sound to be heard above the surface, the move¬ 


ments of the bird should act as a warning, and cause the larvae 
to cease feeding? The withered plant tells us own tale , if only 
but yet wiLh some amount of vitality in it, Lhe chances 
are that a larva is still at work at ila roots , if entirely dead, then 
the larva has departed for another plant 
Confessedly 111 the case of tile curlew and allied birds, the 
matter becomes very difficult of explanation, owing to the depth 
below the surface at winch the food is found Bul do these 
marine and other worms always keep at the depth to which the 
Lud is obliged to penetrate in order to obtain them ? Soien 1, 
believed to remain near the surface until warned that an enemy 
is near, when it descends with rapidity The worm might also 
be ordinalily near the surface, and the slight movement thereon 
caused by its endeavours to buiy itself deeper might result in 
iLs destruction. I ihruw this nut as a suggestion, because it is 
hard to believe that sound produced by (lie movement* of an 
annelid could be transmitted through neatly a fooL of sand. 
There is yet another difficulty. In Lhe case of the cuilew the 
sound would have to travel nearly a foot a/hnv the smface before 
it reached the auditory organs of the bird 

Lewisham Runnur M* Lachlan 

I HE “CHALLENGER" COLT ECTTONS 
HE following 11 Preamble" to .1 list of observing 
stations, prinLcd for the use of the naturalists en¬ 
gaged in preparing the account of the voyage, contains 
so much likely to inLerest naturalists generally that we 
think it useful to publish it m Naiuri — 

The special object of the Challuiqcr Exploring Expe¬ 
dition was to investigate the physical and biological con¬ 
ditions of the great ocean basins ; and with this object 
m vrew, duiing an absence fiom England of three years 
and a half, and aL intervals as nearly uniform as circum¬ 
stances would pk rnut, throughout a course of 68,890 miles, 
362 observing slitions were established 

The following li^t of these stitiuns has been compdcd 
foi the use ot those natuiuhsts who have consented 10 
assist in Lhe worhm; out of the scientific results of the 
expedition, with a view to their being published in an 
official account of Lhe voyage Inter sting observations 
were made on land as opportunity uiciuied duiing the 
shoit periods ot Lhc C h alia tier’s stay in port, and during 
her short visits to remoLe islands , but these observations 
were necessaiily dcsultoiy and incomplete, and it has 
been dec idLd to omit their consideration fiom Lhc present 
work, and to publish such as may aopeai ol sufficient 
value in the tiansactions of learned societies The Official 
RtporL will Lhus consist smelly of an account of the ad¬ 
ditions which have been made to the knowledge of the 
physical and biological conditions of Lhe ocean by the 
expedition 

At each station the iollowing observations were made, 
so far as circumstances would permit The position of 
he station having been ascertained— 

1 1 he cxtu t depth was dctei mined 

2 A sample of the bottom averaging from 1 oz to i lb 
n weight was recovered by means ol the sounding instru¬ 
ment, which was provided wuh a tube and disengaging 
weights. 

3 A sample of the bottom water was procured for 
physical and chemical examination 

4. The bottom temperature was determined by a regis- 
ering ihinnomeLer 

5 At most stations a fair sample of the bottom fauna 
was procured by means of the dredge or trawl 

6 At most stations the fauna of the surface and o( 
ntcrmediate depths was examined by the use of the tow- 
et variously adjusted. 

7 At most stations a series of temperature observa- 
10ns were made at different depths Irom the surface lo 
he bottom 

8 At many stations samples of sea-water were obtained 
rom different depths. 

9, In all cases atmospheric and other meteorological 
conditions were carefully observed and noted. 
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10 The surface current was determined as far as 
possible. 

I r At a few stations an attempt w as made to ascertain 
llie direction and rate of movenunt of water at diffeicnt 
depths 

The numerical resulLs of observations yielding such are 
now available in the logs, in the vanous reports of the 
Admiralty, and in the note-books and official journals of 
the naval and civilian scientifu officers attached to tlic 
expedition 

The samples of the bottom piomred by the sounding- 
instrument were carefully preserved in tubes or in stop¬ 
pered bottles, either dry , or wet, wiLh the addition of 
alrohol 

The samples of bottom and intermediate waters were 
determined as to their specific weight , in some samples 
the amount of carbonic acid, and in others the amount of 
chlorine, was determined ; in others the contained gases 
were boiled out and scaled in tubes for future examina¬ 
tion ; and a large number of samples were reserved in 
stoppered bottles for analysis 

The mud and minerals and inorganic concretions 
brought up bx the dredge 01 trawl weie pic served in 
laigc quantity in boxes 01 jars for examination and 
analysis. 

The collection of invertebrate animals is of great ex¬ 
tent ; and from most of the species being undest rib(_d, 
and from the great peculiarity of the distribution of the 
fauna of the deep sea, it will perhaps yield the most gene 
rally intcicsLing results 

The invcitebiate animals bom the deep-sea stations 
were, with few exceptions, placed m jars of rectified spirit, 
closed with stoppers smeireil with a mixtuie of tallow ancl 
wav, covered over with bladder, and the tops painted with 
a black varnish The animals of dilfeicnt groups were 
in many cases loughly srlct led at each dredging, and put 
into different jars ; but frequently, in older to save jars 
and spirit, it was necessary to put the whole result of one 
dredging into one or two j.us, the animals of all groups 
mixed Each jar was marked outside with the locality 
and ihe number of the station , and the station number, 
written with a black pencil on a slip of paichment, was 
placed 701thin each jar The collection on its arrival in 
this rountiy was thus arranged geographically. It came 
home m most excellent order. 

To insure accuracy so far as possible, the obseiving 
stations have been numbered from 1 to 354, and a num¬ 
ber corresponding to the station is on every sample of 
every description, and on every recird of the result of 
observations for every station , and the same number 
is carried through the whole senes of journals and other 
books kept by the members of the Civilian .Scientific 
Staff, 

It is now our object, in preparing a scientific account 
of the voyage, to describe these investigations, and Lo 
give their lcsults in detail , and to develop, as far as 
possible, the bearings of these results upon one another, 
and upon the broad problems of physical geography and 
hydrography 

For this purpose it is necessary Lhat ihe various nume 
rical results should be reduced and tabulated , that Lhe 
samples of soundings should be examined chemically and 
microscopically , that the samples of water and of air 
should be analysed , and that the animals procured by 
the dredge should be most carefully catalogued as lo 
localities, and the forms new to science dcscnbed. 

The data for the physical and chemical work are m few 
hands, and these chiefly at hcad-quaiters. It is especially 
for the assistance of the naturalists dealing with the deep- 
sea fauna that these notes arc drawn up, 

Prof. Agassiz, Mr. Murray, and I have now gone over 
the whole of the collection of marine invertebrate animals 
in spirit ; and we have separated the zoological groups 
from one another for each station, and re-arranged the 


collection in zoological ordci Each jar, Lhoi cfoi r, now con¬ 
tains animals of one group only (c 1^ i)f*Juui i*t\ uvAhyo- 
mui{ins\ to be described by one person Earh jar has 
within it a station number, which refers Ln the specimLn^ 
which arc loose in the jar ; but in many cases, lo save 
space, and to lessen Lhe number of large ] iri, Llicic .uc m 
Lhc same jar scveial packets done up in muslin, each 
packet containing animals of the same zoological group 
from another staLion, and each packet having within it Hi 
own station nilnibu 

7 he jars will be placed in the hands of the naturalists 
who undertake the ch’scnption of the different gioups m 
then present condition , and in order lo set urc uniformity 
and the safety of the collection, they me lequested— 

r To go carefully over the whole collection intrusted to 
them, and to select a fust senes, including all unique 
specimens and a sufficient number of specimens of those 
of which there are several duplicates, to illustrate then 
geographical dislnbution , and to associate with each 
species a pnrticulai number, by whit h number that specie s 
may be always referred to afterwards—at all events, until 
it has been described and named This is the collection 
which is to be described and figured, and 1L is ultimately 
to be placed ns a collection of Lypcs m the Bntisli 
Museum It will usually oe cli suable, for the purposes of 
description and illustration, to put the specimens of the 
first series into rectified spirit in clear glass bottles ; and 
I will ariangc in each case how the bottles arc to be pro¬ 
vided and the expense defrayed Tin-, collectron must be 
retained by the desenber until the description of tlic 
whole is finished 

2 1 o sehet at Lhe same time a second set, consisting 
of a complete scues of duplicates, nuinbeicd to corn- 
spond with the numbcis attached lo Lhe first scries 
species for species, and to pack them either in separate 
bottles or in packets in muslin, a number of packeLs 
together in one stoic bottle fins set Lo be returned to 
me for reference 

3 To pack up again all tlic duplicates Irom Lhe differ¬ 
ent stations, each spei ics from each locality cither in a 
separate bottle 01 111 a muslin packet, with the station 
number anil Lhe number corresponding with the type 
specimen of the species along with it It will greatly 
facilitate matters if this genual duplirate collection is 
leturned lo me along with the fiisl series of duplicate*, 
whenever the collection has been gone over, and the first 
series for description selected out. 

4 For easy reference, each n ituralist who umlertakcs 
the woiking out of a gioup will 1 -c piovided with a Urge 
number of small vellum labels, maikcd thus 


Ast. 

(A Ml mica ) 

St 

(Station ) 


and he need simply enter, tl'/M a dark pan i/ t the number 
which he has assocuted wuh Llm particular species, and 
the number of the station where the specimens weie 
found ; and put the label into the 1 >0tile or Lhe mushn bag, 
as the case may be. 

Special arrangements must be made in every individual 
case as to publication, but it is Lhe general intention 
that the account of the voyage shall be in a senes of 
volumes quarto, of the size of the Phito\ophual Tran^n- 
iwn\ of the Royal Society It will probably consist of— 

1 Two volumes, containing—(1) such a general account 
of the voyage, and such hydrographic details, illustrated 
by charts and sections, as may be necessary for the clear 
comprehension of the scientific observations ; and (2) 71 
full discussion of the general results of the voyage, ph) mc.i1 
and biological. To these volumes will he appended tables 
of the routine observations in meteorology, &c, made 
during lhe voyage. 
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2 A volume containing an account of the physical and 
chemical observations and investigations, with a special 
discussion thereon To this volume will be appended 
tables of analysis, tables of specific giavities, reports on 
the microscopical examination of minerals, &c 

3. A series of volumes, probably not less than six m 
number, containing a detailed account of the fauna, and 
plates l'lustrating the undcscnbed or imperfectly known 
forms 

In case of plates being required, the space available for 
figures on each plate is not more than n by 8j inches 
(-= z8 by 12 5 centimetres) It is intended that the plates 
shall be, generally speaking, in lithograph , buL if any 
form of engraving seem preferable in any case, a special 
arrangement may be made. Woodcuts will be given 
where required. 

I undertake the editing of the work, and all manuscripts 
and proofs of plates are to be sent to me. 

All packages and Itttcrs to be addressed— 

Professor Sir Wyville Thomson , F R>S , 
Univt /lily, 

hduilnngh 

and marked u Challenger” 

The intention at present is that the preparation of all 
the volumes shall go on simultaneously, and it is earnestly 
desired that the different parts may be done as speedily 
as is consistent with the utmost care and accuracy. 
Authors me inviLed to enter into any anatomical or other 
details which may be desirable for the full illustration of 
the groups 111 their hands , and their full consideration 
is particularly requested of all questions bearing upon 
geographical distribution, and upon the relation of Lhe 
deep-sea fauna to the fauna? of the later geological 
periods 

Aulhois will be at full liberty to publish abstracts of 
the results of their work during Us progress, in the pro¬ 
ceedings of Scientific Societies , but such communica¬ 
tions should be made through me or with my knowledge, 
and u by pcinnssion of the Lords Commissioners of the 
Treasury u 

I am diret ted to report to Government and to furnish 
my accounts at certain intervals , and in order that I may 
be able to do so, authors are requested to repott progress 
and to render accounts and vouchers for any expenses 
which they may have incurred, to me quarterly ; on or 
before the isl of March, of June, of September, and of 
December 

In Lhe following list of stations— 

1 The number is given by which each particular station 
is referred to throughout. The first eight stations, to 
which Roman numerals are attached, are to be considered 
inaceitain sense preliminary; the regular senes com¬ 
mences wiLli Station 1 {hi r) on the 15th of February, 1873, 
and is mdic-iLed by Ai.ihic numbers up to 354 

x Tlu date is given 

3 The i\aU position of the ship at noon of lhe day on 
which the observations were made 

4 The depLh in fathoms (=■ 6 English feet) 

5. An abbreviation, as it is given on the chart, indi¬ 
cating the nature of the bottom — 

r (rock) indicates hard ground, where nothing was 
brought up by the sounding instrument, there being at 
the same time evidence that the lube had reached the 
bottom. 

111. (mud), a material varying in colour, but derived 
chiefly from the disintegration of the land. 

gl. oz (globigenna ooze), a white or greyish deposit 
formed m a great measure of the shells, entire or broken, 
of foraminifera belonging to the genera Globigenna , Or - 
l/uluta, Pulvtnuhtta, and Havhgef ma i usually with a 
quantity of amorphous calcareous or earthy matter, and 
many coccoliths. 

di. oz. (diatom ooze) indicates a deposit formed to a 


great extent of the frustules of diatoms which have sunk 
from the surface. 

rad oz. (radiolanan ooze) indicates a deposit composed 
mainly of the ‘skeletons of Tolycystina and other Radio- 
larians 

r. cl (red clay) indicates a deposit, very widely ex¬ 
tended in deep water, of red, 1 eddish, or grey aluminous 
mud, such as would be produced by the decomposition of 
a felspathic mineral This deposit varies considerably in 
character , it seems to be derived from several sources, 
but one of the most important of these appears to be the 
decomposition of pumice and otlnr vokanic products. 
The “red clay 11 often contains concietionary nodules, 
consisting chiefly of the oxides of manganese and iron. 

gr. oz (grey ooze), and gr m (grey mud), usually indi¬ 
cate an intermediate condition between Globigenna ooze 
and red clay, or in some cases a fine-grained grey depo¬ 
sit, formed in deep water, chiefly of lard dt'br/s 

The positions of the stations ai e shown on the accom¬ 
panying charL. C Wyville Thomson 

Edmbuigh, January 2 

PKOF. AGASSIZ ON THE " CHALLENGES " 
COLLECTIONS 

p kOF AGASSIS, who has come to this country for 
* Lhe express purpose of examining Lhe Challenge/ 
Collection, has kindly sent us the following notes on what 
lie has already seen — 

I have seen a great many alcoholic collections of marine 
animals made by direction of different government ex¬ 
peditions, and in no case have I seen one m a better slate 
of preset valion, or where greater care had been taken to 
insure the accuracy of the locality Those who work up 
the material will have the double advantage of working on 
admirably-preserved collections, and of being absolutely 
certain of the exact locality of their specimens Sir 
Wyville Thomson has already called attention, in his 
Preliminary Reports to the Royal Society and his Lec¬ 
ture before the British Association at Glasgow, to many of 
the most interesting Lhings collected, and he lias also 
alluded to the rmount of the material brought together. 
I may perhaps give a bettei idea of the magmLude of the 
collections by stating that if a single individual, having 
the knowledge of the eighteen or twenty specialists into 
whose hands the collections arc to be placed, were to work 
them up, he would most certainly require from seventy to 
seventy-live years of hard woik to bring out the results 
which the careful study of the different departments ought 
to yield. 

We may assume that the work of the Challenger has 
probably accomplished for the depths of lhe ocean in 
general what the American and English expeditions of 
1866-1869 did for the North Atlantic, for it certainly is 
remarkable how much Lhcse expeditions, working over a 
compaintivcly limited area, contributed to the knowledge 
of the deep-sea fauna, and how lutle of novelty has been 
added by the subsequent and moie extended work of the 
Challenget ovci the same ground. Judging from these 
premises, we may fairly say that hereafter, while any new 
expedition will undoubtedly clear up many of the points 
left doubtful by the Challenger , and may carry out special 
lines of investigation only partly sketched out, yet we 
can hardly expect them to do more than fill out the grand 
outlines laid down by the great English expedition. 

To attain the best possible results it is of the utmost 
importance that Lhe collections brought home should be 
placed in the hands ol specialists who arc thorough mas¬ 
ters of their respective departments The scientific 
public will therefore hear with the greatest satisfaction 
that the Government has left the collections in the hands 
of Sir Wyville Thomson, who is to direct the publica- 
| (ions until the whole of this invaluable matenal is 
thoroughly worked out, 
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portionj and also the lower jaw But it is quite perfect 
enough to enable one to see at a glance that the species 
must be quite distinct from the Australian Tathy^lossus 
hystnr and T, setosus . In the first place the sue of the 
skull is much greater, and the rostrum of the new species 
is longer by one half measuring in total length about 
64 inches, instead of 4 2 inches, as in the Australian 
animal, 1 of which a skull is represented (Fig. 2) for com¬ 
parison- Again, in the Papuan species, (lie rostrum is 


REMARKS ON THE NEW MONOTREME 
FROM NEW GUINEA 

A FEW weeks ago we announced to our readers the 
remarkable news of the existence of a mammal of 
the order Monotremata in New Guinea. The receipt of 
a separate copy of the description of this animal, just 
published by Dr W Peters and the Marquis G Dona, 1 
enable us to give a few more particulars of what must be [ 
universally legarded as one of the mo^t im¬ 
portant zoological discoveries of the period 
Mr Ilruijn, of Ternate, to whom science is 
indebted for our fin>t acquaintance with this 
novelty, gives, the following details of its dis¬ 
covery in a letter to the Italian naturalist. Dr 
Beccan .— 

“Two years running my native collectors 
have brought me word that, at cording to llie 
Papuan mountainecis, there are a good many 
mammals in New Guinea, but that they are 
only hunted there when they are required for 
food. Ac first I did not place much confidence 
in these stones, because I know the litilc value 
of the reports of the hunters and the natives in 
general. Nevertheless, l have always told them 
to look carefully for mammals. 1 he list tunc 
they set out I told them, in order 10 stimulate 
their zeal, that I knew that a certain animal 
existed in New Guinea of which I showed 
them a figure, and that 1 wished to have it 
at any price, hoping that in searching for it 
they would, perhaps, find other new or hllle- 
known specie* The figure which I showed 
to Joseph and the other hunters was that ot 
an Echidna 

“ This year (1876) my men ascended a peak 
of the Arfaks called Mickubo, and halted at a 
spot about the same height above the sea level 
as Pjobieda. Here Saleh entered a hut where 
a piece of a skull of a mammal was offered to 
him, which he at once thought belonged to the 
animal which 1 required. He accepted it and 
forthwith commenced interrogating the Papuan 
who had given it to him. The latter told him 
that the skull belonged to an animal with four 
legs, with a tail, as large as a dog, and with long 
harsh fur , he added that these animals were 
not uncommon on Mount Arfak, and concealed 
themselves in small caves, and that the Papuans 
hunted them with dogs, being very fond of Lheir 
flesh The skull m question belonged to an 
animal that had been killed about a month 
before. Acting upon this information, Saleh 
set to work to hunt for this animal, but without 
success It was only after he had descended 
from the mountains that a second skull was 
brought to him, which was still stinking from 
the fragments of rotten muscles attached to 
it." 

One of these two crania reached the Museo 
Civico of Genoa, in November last, and con¬ 
stitutes the material upon which Messrs 
Peters and Dona, who arc engaged on a joint 
memoir upon the Mammals and Reptiles of 
New Guinea, have founded their 1 ftthyglossus* Fit, r—bkuliofl athyglossiu of New Guinea *11 . a —Skull at 1 jchygli^ui ol Auxtialu 



brwjniu 

It will be observed that this skull, of which a figure is 
given herewith (Fig. 1), copied from that of Messrs. 
Peters and Dona, wants the greater part of its posterior 

1 W Peters e G Don* " De'criziune di uni nuuva specie ill Tachy- 
glossui proveoienie dalla Nuova Guinea Miiemnuiule '* Ann Mui Civ 
dl Si Nat dl Genuva, vol ik (December 3, 1876) 

“ the " Spin/Ant-eater 1 or Australia is usually called Etfauna in it-eiillfic 
namaiiclniura, but Meurs Peiar* and Dona reject iliis term in favour of 
IJlifer because Echidna was previously applied by toiler 
in 177B to a gtBui of Ashes. 


curved downwards throughout iLs length, which is not the 
case in the Australian forms. Other minor differences 
are pointed out by Messrs. Peters and Dona in their 
excellent description, which we need not repeat here. It 
is quite sufficient to compare the outlines of the two skulls 
together to convince oneself Lhat the newly-discovered 

1 It 1* not know n to which of tho two Aus.tr,il' u specie.. Jm skull belongs, 
bill (bey are dotely oil edj and as regards sue there is Jttile if any dlflsreiiae 
between them 
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animal must belong to a much larger and quite distinct 
species, of which we Lrust it will not be long before 
perfect examples are received in Europe. 

The significance of the discovery of a species of Tachy- 
glossus in New Guinea will be appreciated when we con¬ 
sider that hitherto the Monotremcs or Ormthodelphs, 
which, according to the most recent authorities! constitute 
Dot merely a distinct order, but even a separate sub-class 
of mammals, have been supposed to be at present ex¬ 
clusively restricted 10 Australia. The two only known 
genera of Monolrcmes are Tachyglossus (sive Echidna) 
and Ornithorkynchus Of the latter the single known 
species is peculiar to South-Eastern Australia, of the 
former, the two species are found, one in South-Eastern 
Australia, and the other in Tasmania. The whole of the 
north and west of the Australian continent is, so far as 
we are at present informed, without any representative of 
this remarkable gToup. Looking at these facts, the dis¬ 
covery of a species of Monotrcine in New Guinea becomes 
still more significant, and leads us lo expect that when 
the mountain-ranges of Queensland have been further 
explored, some representative of the order may still be 
found lingering in this district, and uniting the newly- 
discovered area of distribution with that previously 
known. 

Finally we may remark that the fundamental unity of 
the Papuan and Australian fauna was already sufficiently 
obvious by the existence amongst mammals of Macropus 
and amongst birds of such peculiar genera as Orthonyx 
and Chmactcris in New Guinea. The discovery of 
Tachyglossus brur/uti 15 another confirmation of the 
correctness of this view, as regards zoology, though, as 
regards the flora of New Guinea, facts, we believe, point 
rather in another direction. P. L. S. 


ON THE TROPICAL FORESTS OF 
HAMPSHIRE 1 

II 

T T has been mentioned that in some of the clays remains 
* of Leaves, fruits, and flowers are met with, and I will 
now proceed to tell you something about them. There are 
some enlarged drawings here on the wall which I should 
tell you are not all enlarged lo equal scale, and there are 
trays of specimens on the table. 

These leaves arc found in various conditions of preser¬ 
vation. In most cases the impression only of the leaves 
in the clay is met wuh, but in some cases they are so well 
preserved that the actual substance has been retained 
although chemical changes have altered its composition, 
and it will peel off and blow away. In some of the clays 
the masses of leaves are so decayed that they cannot be 
recognised, and are not worth our collecting 

Where the preservation is good we can readily distin- 
tinguish the various original textures of the leaves by 
comparing their general aspect and colour both among 
themselves and with existing forms. For instance, those 
which are thick, such as evergreens, thin, as convolvulus, 
hard, such as oak, or soft, such as lilac, or even velvety, 
such as the common phlox, can all be recognised. Their 
colours, in most of the beds, vary from bun to brown, but 
1 need hardly tell you that in no case have we any of the 
green colouring of the leaves preserved. Whilst these 
various shades of dark buffs and browns are in many 
cases the result of chemical change that has taken place 
after the leaf was covered up, yet I believe that in many 
cases this change had occurred, at least partially, before 
the covering up, just as we saw a few weeks ago the 
changed colours of the fallen leaves of autumn. 

In the darker clays the remains are black and com- 

» Lactura la coAnaciion wih ihe Loan CaUicUon of Scientific Apparatus 
■Inn it Ihe South Kemmatnn Museum, December \ 1876, by f Siarkia 
Cirdiwr, V C S Continued from p. 133 


pletely carbonised ; where this is 10 the finer venation is 
indistinct and the remains difficult to save, so that we may 
discard them unless the outline of the leaf is of unusual 
form. The darker browns, I take it, indicate hard and 
evergreen leaves ; for instance, the laurtl-like leaves are 
always of a deep colour, whilst both the thin and the 
succulent leaves are always of light colour, as in the 
leaves which we suppose to be fig, some species of 
smilax, &c. 

No other colours have been met with with one remark¬ 
able exception , fragments of a reed-like aspect arc found 
of a deep violet, staining the surrounding clay mauve for 
a considerable distance. 



Tig 4 — Leaver of Dicotyurdon^, from thb Lower Racsiiot Beds. 
x and a. figui 3, Laurui, 4, Acer, j, Aialia (T) , 6 , Stenocarpui, 
7, Dryandrai B, Qucrciu 


I next call attention to the shapes of these leaves ; the 
most cursory examination shows that the differences in 
shape are very great. Here are drawings of palmate 
leaves, leaves resembling in general shape the beech, the 
sub-tropical Dryandra, which, though unfamiliar, have 
been probably seen by most of you in the wanned houses 
at Kew ; laurel-like leaves, a tropical kind of oak, maple, 
smilax, aralia, yew, palms, and a fern. These have been 
selected to show the great diversity in the shapes which 
existed, 

Moit people are familiar with the process of skeleton¬ 
ising leaves-that is, the removal of the green part, and 
the preservation of what is called the skeleton I have 
here a large case of leaves so prepared by Mrs. J. E. 
Gardner, and which may be examined at the close of the 
lecture, 

I would next draw attention to some leaves of trees which 
are well known as now growing in England. In these a 
continuation of the leaf-stalk can clearly be distinguished 
running through the leaf, which is commonly called the 
mid rib* [The mid-ribs in two diagrams were co'oured 
red.] Those running from the primary ribs are called 
secondary ribs (coloured blue). There are, again, running 
from these many smaller portions, which are called the 
network of the skeleton. In some, as, for example, the 
plane-tree, there are three primary nbi; In a few leaves 
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there are more In some, these principal nbs are very 
strong, and form prominent features ; in others, as in the 
convolvulus, they are but slight. Some of these secondary 
ribs run straight to the margin, and in other cases they aie 
curved Again, in some they run right out to the extremity 
of the margin, as in the elm ; and in others they are curved 
back, as in the fig. These are things to be noticed, which 
it will be seen are of consequence. 

I wish now to refer to the character of the margins of 
the leaves. Here is a drawing of a fig leaf in which a per¬ 
fectly smooth margin will be observed ; whilst ihe elm is 
saw-like, or sen (tied, as botanists call it In the dryandra 
the margin is deeply notched, whilst in a strange-looking 
form (Stenocarpus) the edge is markedly lobed , in the 
case of some palmate leaves the edge is smooth, as in the 
passion-Hower, or serrated, as in the fossil aralia. Those 
who have paid any attention to leaf form, have no 
doubt observed that leaves, even from the same plant, 
differ in some of these characters. This constitutes one 
of the greatest difficulties which presents itself to the 
botanist, in the endeavour to decide by comparisons to 
what plants the fossil remains probably belonged Still, 
there are numbers of specimens with which wc have to 
deal presenting forms so unmistakably alike ihit we are 
able to group them together ; and even putting on one 
side many fossil forms about which we must feel consider¬ 
able hesitation, there still remain a vast number about 
which we can feel little hesitation as to the value of the 
comparisons. 

It is worth while to pmnt out that when we compare 
these leaves wuh the existing flora and contrast in like 
manner the plants of the coal period with the existing 
vegetation, we see that there is a much closer resem¬ 
blance between these plants and the present plants than 
there is in the case of coal plants. That is, that in these 
forms we have a nearer approach to the existing stale of 
things than there was in the coal period, a matter which, 
in viewing the evolution of plant life, cannot be over¬ 
looked, whatever may be the value to be set on such 
evidence Those who know an) thing of the plants of the 
coal period are aware that we find there gigantic forms of 
which we have only dwarf representatives at ihe present 
time. The principal of these forms are gigantic horse¬ 
tails or Equisitaces, great lycopods, as the Lepido- 
dendron and Sigillana, and tree-ferns, all very unlike the 
representatives of these groups now living. Here, how¬ 
ever, the resemblances to the existing vegetation is close, 
not only in the arrangement of the nbs, but the size of the 
leaves, and also in those easel where we have groups of 
leaves joined by twigs, the method of attachment is 
similar. 

To determine to whnt kind of plants each of these 
leaves belongs is a matter of considerable difficulty and 
requires an extensive knowledge of the plants now living 
on the earth. Although we have collections of growing 
plants from different parts of the world in various con¬ 
servatories, such as at Kew, it is on the dried specimen', 
brought home by travellers, or sent from abroad, that we 
mainly have to depend. How frequently leaves closely 
resembling each other but belonging to plants of widely 
different kinds are met with, the careful student of botany 
knows well. It requires a comparison by a skilled eye of 
(he most minute details to arrive at conclusions on which 
any reliance may be placed. 

The work of comparison of this immense number of 
leaves is necessarily a work of considerable time, and is 
■till in progress, but some conclusions have already been 
arrived at. I call your attention to a Urge group of 
growing plants, from the conservatory of Mrs. J. E 
Gardner, which illustrate the kind of foliage existing 
in England in the Eocene time. Those who have 
paid attention to this subject will not doubt that these 
are palms; these are unmistakable ferns ; botanists are 
Agreed that this form is undoubtedly referable to the 


group to which this dryandia belongs , this may with 
almost ccitainty be referred to the beech tribe ; this 
doubtless belongs to the same tribe as the pea; this 
is an aralia, Ibis an acer or maple ; this a laurel, and 
this a yew Specimens of elm, acacia, chestnut, great 
aroids, as well as hundreds of other forms, have been ob¬ 
tained, some of the comparisons of which have already been 
determined, and some few are of forms which appear to 
have no living analogies whatever. There are also count¬ 
less fruits, many of which can be recognised as like those 
now existing ; a few flowers too have been met wilh 
These fruits are of great assistance in telling us what 
plants were living at the time, as they are compared with 
greater certainty than the leaves can be 

I have mentioned the cabinets in the Loan Collec¬ 
tion , close by is a cabinet which contains the collection 
made by Baron von Ettingshausen, and although time 
does not permit me to do more than allude to ihem, I 
would just mention that collections of an approximately 
similar geological age have been made from Switzerland, 
Italy, Greenland, and Austria, so that taking together all 
these localities we get a fair notion of what was the vege¬ 
tation of the period which geologists call Eocene. You 
must remember geology is a study only of this century 
Interest, at first small, spreads now over all Europe, and 
gradually records of past vegetations of different ages are 
being brought to light and compared. 

I would say a word or two by way of explanation of 
the origin of the different colours of the sands and clays 
which have been mentioned. The yellows, buffs, and reds, 
which form the prevailing coloun of the lower series, owe 
their origin to iron in various chemical conditions The 
granite from which they were derived contains sufficient 
iron to account for iron being in solution in the streams 
by which they were deposited. The different colours of 
the different oxides of iron are here shown. The anhydrous 
sesquioxide is of a deep tinge 1 the hydrous sesquioxide 
gives a yellow colour, [A successful experiment was 
then made with a large glass jar of rain-water with dis¬ 
solved grey granite held in suspension. To show the 
amount of iron present in the granite, a little ammonia 
was added, which changed it to a dark colour. The 
green oxide thus obtained would, on evaporation of the 
water, take another degree of oxygen and change to a 
bright red sesquioxide This red oxide was produced in 
a second jar, and shown to be the same as the colouring 
matter of the red clays ] Dc la Bcche, in his researches in 
theoretical geology, alludes to the fact that pipe-clays of 
similar colours are now being deposited m some of the 
lakes of North America. 

Whilst some of the dark colouring of the darker clays is 
due to iron, that of some of the middle clays may be due 
to the fact that, whilst these beds were being deposited, 
the source of the stream was coming from a district 
farther north, cutting perhaps across the Somersetshire 
and Gloucestershire coal-field. 

The question may perhaps have presented itself to your 
minds—how is it possible that the tropical forms of which 
we have spoken, such as Lhe palm t aroids , cactus , tic. c., 
could have grown alongside of the apparently temperate 
forms, such as the oat, elm 7 beech, and others. Time 
does not allow that I should go at any length into the 
explanation o 1 this ; but I may just remind you that m 
the long geological record of the beds found in England, 
there are to the geologist unmistakable indications of 
many changes in climate. Further, astronomcis, having 
calculated the path of the revolution of the earth in ages 
past, tell us that in successive periods, each consisting of 
about 26,000 years, each hemisphere, northern and south¬ 
ern, has been successively subject to repeated cyclical 
changes in temperature. There have been for the area 
which is now England many alternations of long periods 
ol heat and cold. Whenever the area became warmer, 
the descendants of semi-tropical forms would gradually 
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creep further and further north, whilst the descendants 
of cold-loving plants would retreat from the advancing 
temperature. Vice vend) whenever the area became gra¬ 
dually colder, the heat-loving plants would, from one 
generation to another, retreat further and further south f 
whilst the cold-loving plants would return to the area from 
which their ancestors nad been driven out In each case 
there would be some lingering remnants of the retieating 
vegetation (though perhaps existing with diminished 
vigour), growing alongside of the earliest arrivals of the 
incoming vegetation. Such is a possible explanation of 
our finding these plant remains comingled together. It 
must, too, be borne in mind that it is not so much the 
mean temperature of a whole year which affects the possi¬ 
bility of plants growing in any locality, as the fact of what 
are the extremes of summer and winter temperature. For 
example, one place may have a mean winter temperature 
of 50°, and a summer one of 70°, while another place 
might have a mean winter temperature of 20°, and a 
summer one of ioo u , and yet boili have a mean annual 
temperature of 6o°. In Cornwall the maiden-hair fern 
grows m sheltered localities, because the winLer tempi.ra¬ 



pid 5 -OHUUI* LV MoHUCuTYLtUMNS PIOM THU Lowtrn BAC.'iHuT Buub 
tan Palm , a, bmiUx , 3, Fejllier Palm 


Lure never sinks to the point that would cause its de¬ 
struction. Again, at that most charming spot in the west 
of Ireland, Glen gar iff, the arbutus still forms an abundant 
underwood; and Lhe Irish filmy fern flourished in many 
favoured spots until quite recently, when the modern, too 
comfortable Eccles Hotel has retained tourists in the 
district, who have ruthlessly carried off, as reminiscences 
of a pleasant holiday, this which was one of the most 
attractive features to the botanists 
These facts, which rcem so simple when laid out m 
diagrams, are the results of long-continued and careful 
work; but you may take my word for it, having enjoyed the 
pleasure during my holidays for many summers, that 
hunting for fusbds is a fine, healthy and active exercise 
As regards this particular district, let me tell you some of 
my experiences. Fossils are not to be obtained here 
without hard work , the steep and crumbling cliffs have 
to be climbed, and most diligent search has to be made 
lor indicanons of their. Fifty times, perhaps, the cliff 
may be laboriously scaled to examine what appears from 
the beach to be a promising-looking patch of clay, to 


result only in disappointment; either the clay turns out 
to be too sandy, ana the impressions valueless ; or it con¬ 
tains nothing , or it is found, on neanng it, to be in¬ 
accessible. But supposing well-preserved leaf-impressions 
reward the search, a secure footing has first to be cut with 
a light pickaxe ; then the sands or clays overlying the 
leaf-bed have to be removed by spade and pick—real 
navvy J 5 work this—then to get out blocks large enough 
to contain the palm-leaf shown in this drawing, which is 
only enlarged twice, the leaf-bed has to be undermined 
to a depth of five or six feet, a difficult operation requiring 
patience, and the then hanging mast of clay has to be cut 
off with the pick, being too plastic to break away by its 
own weight When nearly cut through, it gradually breaks 
away, and falls gently on to the platform prepared for it 
underneath The blocks thus obtained are sometimes too 
large for three or four men to tilt over. The method is 
then to leave them to dry, a* when wet the clay will not 
split to disclose the leaves. It is then, 1 can assure you, 
that I esteem myself fortunate if some too curious excur¬ 
sionist, or enthusiastic townsman, does not arrive during 
my absence with a hammer to break the blocks up. So 
great has been the curiosity excited, that fossihzers have 
so far forgotten their sense of justice as La get up at day¬ 
break to appropriate the result of my work had not the 
faithful coast-guardsmen, wuh a keener sense of justice, 
been near. 

Wet weather of course puts a stop to operations, and 
buries the working in mud and sand, sometimes two or Lhree 
feet deep even in a single night. When the workings are 
as far off from your headquarters as at Poole Harbour, and 
the specimens heavy, a boat is necessary to convey them 
home. The most enjoyable moments are, perhaps, those 
occupied in splitting Lhe blocks, as one then shares what 
1 should suppose to be the excitement of gold-workeis, 
except that gold-finding must be more monotonous, as in 
this case no one can say what sort of treasure may reward 
us next Anyhow, it is a recreation suongly to be recom¬ 
mended to those who like healthy exercise, freedom, and 
the sea. 

[A large and heavy block of matrix was then split, in 
illustration of this part or the lecture, and a layer showing 
hundreds of leaves, exposed for the first lime to view] 

I have now endeavoured to give you as accurately 
as I can, the absolute facts as far as we can learn 
them, respecting the conditions under which these beds 
were deposited, the sources from which the material 
was derived, and so far as we can tell, by comparison'' 
with existing vegetation, what were the trees of which 
these leaves are the records, and also the climatal con¬ 
ditions under which they grew. We may now, in con¬ 
clusion, allow our imagination to come inlo play, a scien¬ 
tific use of the imagination, I hope it is, while we picture 
to ourselves the appearance of this area during the time 
these beds were being formed. The changing force of lhe 
streams and their directions varying from time to tune, 
would, as we have already said, frequently undo the work 
of accumulation which had been previously done. 

We have reason to believe that there was here a width 
of valley closed m to the north by the chalk hills which 
are still represented by the chalk range of North Hamp¬ 
shire and Wiltshire, and on the south and east by accu¬ 
mulations forming the lagoon barrier of which 1 have 
spoken. The course of the stream was from west to east. 

1 o the east was the sea, to the west was the valley of the 
st/cdin, about some of the conditions of which we are 
necessarily uncertain, in consequence of the changes from 
upheaval and denudation, which have extensively modified 
that disLnct, When the streams were from the rainy 
seasons swollen they moved along at a rapid rate, sweep¬ 
ing away previously deposited beds and also bringing 
down coarse quartz grit and blocks, which formed the 
gritty beds of which I have spoken. When the streams 
were not so violent then there were doubtless frequently 
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repeated scenes such as I will now attempt to describe to 
you. In this ideal picture 1 have endeavoured to depict 
what I consider to have been the state of things. Here 
we have the valley of the river some six or seven miles 
broad. The streams reduced to streamlets meandering 
through dried and buicn sand-banks Among them are 
more elevated patches—islands, if we may use the term — 
islands sLanding up from the general expanse of 'and, and 
in some cases actual islands m Lhe sense that they were 
surroundrd by water Here and there pools of water, 
some almost stagnant, others fed by minute streamlets 
Looking at the scene from a southern standpoint we 
should see to the north the distant chalk range Whilst 
.dong the shore o( Lhe opposite bank of the valley we could 
with some difficulty detect the various forms of vegeta¬ 
tion, which wl should see wiih greater clearness in the 
more immediate foreground In this valley a singular 
stillness must have prevailed, as no trace of animal life 
whatever has been found, except a feather and a few insecL 
wings blown in from the southern bank 

Of the following at least we arc preLty sure, and of 
numerous otheis wc can be almost sure, but there are 
indications of very many besides, the relationships of 
which are at present but imperfectly defined. 

Here wl* should sec the graceful fan-palm and Lhe feather 
palms, adding softness to the view by their elegantly-curved 
and drooping leaves, laurel and dwarfed oak, stately 
beeches, clumps ot feathery acacia, trelliscd and festooned 
with sinilax, the trailing aroid, with its large and glossy 
foliage and an undergrowth of VI///y/rurf and of cypress in the 
swampiei ground, and variations in colour caused by the 
roll age of cinnamon and fig, and the ground clothed with 
terns and sedges On the barren sands of the distant 
valley arc growing clumps of giant and weird-looking 
cactus It is noL difficult to picture to ourselves the view 
(bee Fig 2 ) 

All this beauty is gone. We have nothing but these 
lccords of what musL have been a view of great loveli¬ 
ness, which only the toil of the geologist can even faintly 
icproduce. 

u The lulls are shadows, and they flow 

From form to form, and mulling stands, 

They melt like mist, the solid lands, 

Like clouds they shape themselves and go 

11 dher™ mils lhe deep where grew the tree 
O Farlh, what changes hast thou 'een 1 
There whcie lhe lung street mars, hath been 
The silliness of the central Vi.a.” 


7 HE REPORT ON TIIE A USTRIAN “ NO VARA 71 
EXPEDITION 

FEW days ago Admiral v Wullerstorff l/rbair, late 
Cummandei-in-Chief of the Austrian Novara Explor- 
lng Expedition, had an audience of the Emperor to present 
to lus Majesty the final rcpoit on the scientific results of 
this great exploring ciuise round the world. It has re- 
quued about seventeen years 7 serious labour, and has 
cost nearly 13,000/ sterling to complete this important 
scientific work, embracing 18 vols 4to. and 3 vols. Svo, 
and containing the anthropological, botanical, geological, 
zoological, physico-nautical, siatistico-commercial, medi¬ 
cal, and desciiptivc parts. 

The nanative of the expedition, wnLten by Dr. Kail 
von Schcrzer (an author also well known in England, and 
at present attached to the Austro-Hungarian Embassy in 
London), has met with such a success that five eduions 
have been published and more than 29,000 copies sold. 

The most interesting of the purely scientific publications 
is the geological part, by Dr. HoLhstcLter, whuh gives 
the most complete description of the geology of New 
Zealand, the author having been the first naturalist who 
thoroughly explored these antipodean islands, and he has 


carefully examined and desenbed its gold and coal de¬ 
posits. The statistico-commcrcial part, by Dr Karl von 
Scherzer, has become quite a standard book on the 
Continent. 

The price of the complete series being very high (391 
florins, or nearly 40/ sterling), the Emperor has given 
permission that a considerable number of copies of this 
most valuable publualion should be given away to public 
institutions and libranes in the empire, as well as in 
foiLign countries, and a i i the Novara has met with a 
paiticularly kind reception m the tintish colonies, the 
libraries of these have been considered first in the 
list of recipients of this great national work, which is a 
monument of scientific investigation 


THE CYCLONE WAVE IN HENuAL 

A N interesting correspondence on this subject has ap¬ 
peared in the Turns during the last few days, evincing 
generally on Lhe part of the correspondents an earnest effort 
to mouse the public mind to a sense of the necessity 01 
something being done towards mitigating the calamitous 
rcsulLs of such occuirencLs in Lhe future The subject 
being one that must sooner or later be faced, it is beside 
the question to point to lhe destiuctive flooding of lhe 
Thames as a proof Lhat the Government of India docs 
not differ gieatly in such matLcrs from similar authorities 
at home 

As regards the meteorology of this important question, 
three lines of inquiry stand prominently out as calling for 
special and extended investigation The first of these is 
a thorough discussion of the storms of the Bay of Bengal, 
or a continuation of the work under this head which has 
been ably begun by Mr Ulanford aud Mr Willson. The 
second line of inquiry is lhe cause or causes which 
originate the cyclone wave and deLurmne Lhe comse it 
takes—a subject on which we cannot be said to have any 
information at present, all that is or can be said being 
little more than unsatisfactory conjectures- To carry out 
these inquiries with the fairness and with the detail re¬ 
quired lo ensure a successful handling of the subject 
additional stations must Ll established and the taking of 
meteorological observations must be more extensively and 
hequently done than is now the piacLue on board the 
ships which navigate Lhe Bay 

r l he third line of inquiry is the systematic inauguration 
of a meteorological survey of lhe Bay of Bengal and its 
shoies, with a more striLt reference to it> siorms, by having 
first-class meteorological stations established at Trinco- 
malee, Madras, VizagapaLam, False Point, Saugor Island, 
Chittagong, Akyab, Cape Ncgrais, the Andaman and the 
Nicobar Islands, these stations having a full equipment of 
instruments, including in each case a conlinuously regis¬ 
tering baiomeier and anemometer. With these instru¬ 
ments Lhe law of the diurnal oscillation of the barometer 
and of the changes in the direction and velocity of the 
wind, including the variations with season, would become 
known, and any deviation thciclroin which may happen 
to occur, could be telegraphed at once to the head office 
at Cdlcutta. It maybe regaidcd as absolutely certain, 
Lhat no lung time would elapse before the naLiue of lhe 
disturbing force, cyclonic or otherwise, revealed by the 
anomalous readings of the barometer and anemometer 
would conic to be correctly interpreted ; and with the aid 
of frequent telegrams from the whole circuit of stations, 
so well interpreted that the superintendent at Calcutta 
would have no difficulty in localising the cyclone, its 
track and rate of progress would be so certainly known 
that warning could be sent to the coasts threatened by it. 

This system ol stoim warnings must noL beconiuunded 
with lhat practised in Great Britain, in which no lLlined 
system of observations is called into play, and in which 
no accurate knowledge of mean peuodic changes is re¬ 
quired. What is chiefly required 111 this country is a 
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vigilant outlook for what may be called the grosser 
changes of atmospheric picssurc and of the wind! and a 
very moderate knowledge of meteorology for their in¬ 
terpretation. So cleaily is this the case that notwith¬ 
standing the great advances made by 11 eteoiology in 
recent years no pi ogress has been made in this country in 
issuing warnings of the approach of storms, since the 
number of fresh gales (3 of Bcaufort-scale) of which 
warnings have been sent are still somewhat under the 
percentage of success attained by Fitzroy m 1864 

But in India it is different. Any system of storm- 
warnings there, to be successful, must be based on a 
refined s>sLem of observation carried on at a considerable 
number of stations in such positions as we have pointed 
out- those positions being selected with special reference 
to this inquiry. 


OUR ASTRONOMICAL COLUMN 

An OnsERVAinnv on Etna. —Prof Tacchini sends 11s a 
note read before the Accadcmia Giucnla on September 22, 
1876, entitled, ** Delia convenient ed utility di engere Bull' Lina 
una Slaziune Aitronomico-Mcteorologica,” in which after describ¬ 
ing his experiences during a bnef ascent on September 15 iG, 
he expresses his views with regard to the establishment and most 
desirable fitting of an obseivalury on Uie mountain to be mainly 
devoted to spectroscopic and meteorological observations 

Prof TacLhmi nscended on the morning of September 15 
from Catania to the station occupied by a party of the 
English and American expeditions on the occasion of the 
total solar eclipse of December, 1870, and found ihtre a 
diminution of temperature of 33° Centigrade lie had taken 
with him a Dollond-telescope of 3I inches aperture, a spec¬ 
troscope of strong dispersion by Tauber, a small spectroscope 
of Jannsen, an aneroid barometer, thermometers, and a polu- 
nscope At ioh 30m A.M , on the iGtli, a few deLached clouds 
only being pnsenl, he remarked Lhat the blue of the fcky was 
much deeper than at Paleimn or Catania The solar light 
had a special character, it seemed whiter and more tranquil, as 
though due to artificial illumination by magnesium Viewing the 
sun rapidly with the naked eye, it was sCLn as a black disc faur- 
rounded by an aureola of limited extent, projected on the blue 
ground of the sky. On interposing an opaque body before the 
disc the auieola was seen better but always limited, and the pure 
blue sky terminated the same, which extended to rather more than 
half the solar radius , with the nuked eye it was difficult to judge 
if the aureola was of equal breadth all round the disc, and the 
only thing well marked was the difference from the view obtained 
at the level of the sea, while the sky 15 ordinarily wlulibh about 
the sun, on Etna it remained blue, and Lhe aureola acquired a 
belter-defined contour With a helioscope the aureola was much 
better seen, and its border appeared irregular, and as though 
it were rather more extended at four points, which, at noon, cor¬ 
responded to the extremities of the vertical and horizontal dmme. 
ters of the disc. At 3 P m., after interruption from clouds which 
in passing rapidly at short intervals produced a striking effect by 
the formation of a stupendous senes of coloured rings round the 
sun containing all the gradations of colour in the spectrum, a 
phenomenon new to Prof Tacchini, the Tauber-spectroscopc 
was applied to the telescope for examination of the solar 
spectrum, and the observer expresses his surprise at the fine 
definition of the lines and the extraordinary distinctness of the 
whole ; the chromosphere was bright. 

In the evening at ioh., Lhe specLaclc of the starlit sky was 
novel and enchanting birius appeared to rival Venus, the finer 
constellations acquired an altogether special aspect, and the ap¬ 
pearance of the Via Lnctea was astounding. The image of the 
planet Saturn was admirable, and the peculiaritiea of the ring 


and belts were seen to much greater advantage than at Palermo, 
shoitly before leaving Venus afforded remarkable proof of the 
rare quahLy of the sky of Etna 'lhe planrt shone with a power¬ 
ful light, which cast shadows during the ascent of the mountain ; 
it scintillated frequently like a star The telescope showed, on 
the northern part of Lhe phaie, an oblong space, less illuminated 
than the rest of the disc, which 1 ’rof. Tacchim says was n eicura- 
mente una macchia del pianeta ” 

Spectroscopic observations were renewed on the following 
morning, when the sun had attained an altitude of lo n . The 
chromosphere was "magnificent the inversion of the magne¬ 
sium and of 1474 was immediately evident, which was not seen 
at Palermo with the same telescope 

With regard to the proposed observatory which Prof, Tacchim 
is desirous should be an accomph'ihcd fact before the meeting of 
tlie scientific bodies at Rome, in September next, he proposes 
that it should be erected at the Cauftn dcgl ' Lngh’si, and should 
be named after Bellini, and that it should belong to the Univer¬ 
sity of Catania Jie suggests thaL it ought to be provided wiLh 
a refractor of fust-rate quahLy and or at least 16 centun. (about 
6 3 inches) aperture, and he advises lhat while the mctcorologi 
cal instruments, which should be adapted to the requirements of 
the day, as indicated by Lhe London Congress, would remain 
constantly at the Bellini Observatory, a duplicate mounting 
might be provided lor the refractor at some spot within the Uni¬ 
versity of Catania, with its proper dome, the other being fixed 
on Etna, so that while from June to the end of September aMro- 
normcal observations could be carried on upon the mountain, 
during Lhe winUr they might be marie at Catania, where Lhe sky 
is a very good one , the astronomer would Lhui have only the 
object-glasfl wilh its tube to Iranspurt to and fro l’rof Tacchim 
further suggests that accommodation for visitors should be pro¬ 
vided, wall the view Lo increasing Lheir numbers, and that a 
certain payment should he made by them, to go towards the 
maintenance of the Observatory and its custodian. 

We wish every success to the scheme thus energetically 
brought before tlic Italian authorities by Prof. Tacchinl, and 
have no hesitation in predicting important gains to science from 
its adoption 

r l he Nwv Star of 1604 —The vicinity of this star’s place 
deserves to be closely watched, as it appeal', by no means im¬ 
probable that the object may lie identified amongst trie tele-copic 
stars actually visible, by email fluctuations of bnghtucss, winch 
there are grounds for supposing to have been the case with Lhe 
so-called new stars ol Tycho Brahe and Anlhelm 

The best position of Nova 1604, is no doubt that deduced by 
Prof. Scluinfeld from Lhe observations of David Fabrlcius, found 
in the ittme mutual in Fntsch's edition of Kepler's works. 
Fabricius measured the distance of Lhe new star from £ tj, a 
Ophiucln, a Aquili, and a Scorpu, and the discussion of these 
measures lends to the following place for 1605 o, R.A. 256° 45' 43" 
or 17I1- 7m 2 9s , N P D I ll° 4' 42", with probable errors of 
dz 2 os, and ± o 65'; this position brought up to 1877 o is U A. 
17b 23m 16s , N P.D HI° 22 4'. The nearest catalogued star 
is one of 8 9 mag observed in Argelander’s Southern Zones, 
No 16672 of Oelrzcn’s reductions. Kepler’s star precedes, ac¬ 
cording lo Scbonfeld’s calculation, 25 js,, and is N. about o 8'. 
There is a star 12 13 mag preceding Argclander's star 18'8s. and 
I 6' to the south, suspiciously close to the recorded place, since 
the probable errors are no safe guide in such a case as this. 
Chacomtc on Chart No 52, 1 as a tenth magnitude in about 
R A. 17h 21m. 50s , N P D. in’ 22' for 1855, which is not 
row visible or was not last summer. But the locality requires a 
stricter and more systematic examination, which may be sug¬ 
gested to some one of our astronomical readers, who possesses 
adequate optical power, when Lius region of the sky u favourably 
situated lor observation. 
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METEOROLOGICAL NOTES 

Storms and 1'ioods of ihk Past Six Weeks —An 
examination of the Daily Weather Maps published in different 
countries of Europe for this period is very instiuctive The 
most common course taken by the winter storms nf north-western 
Europe is an easterly or north-easterly one, and the tracks of 
their cenLies lie somewhere between Faro and Iceland Hence 
the winter climate of the British Isles is characterised by south- 
weBteily winds, and the relatively high temperature and humidity 
which they bring with them from the Atlantic This state of 
things 11 occasionally varied by the centie of the storm passing 
in its easterly course across England, along the Channel, or over 
a track even still further south, lesulting in easterly and northerly 
winds at places situated to the north of the centre track, with 
the probable accompaniments of sleet, snow, or hail, low tem¬ 
peratures, chill dn/rting rams, and heavy seas Since, how¬ 
ever, the storm-centres usually soon pass on to eastward, the 
easterly winds accompanying them are generally not of long 
continuance. Hut during these past six weeks, notably from 
December 1 to 7 t 16 to 24, and 31 to January 7, the cyclonic 
centres have hail then course in the south, or to Lhe south, of 
the Hntish Islands, and consequently easterly rind northerly 
Winds have prevaded, particularly in the north of Great Britain 
The cyclonic centres, instead of advancing, as ordinarily happens, 
to eastward, oscillated backwauls and foiwards—to eastward 
and then to westward, to north-westward, and then to south- 
castwaid—being thus continually for days togeLher in the south 
of the British Islands, and hence the pcisistcncy of the easterly 
winds for several days m succession m the north Finally, since 
steep gradients prevailed frequently and for considerable periods 
from Noilh Britain to Norway, the easleily winds acquired ,1 
violence, as well aa a persistency, almost unprecedented, strewing 
the coasts with wiecks, and raising high tempestuous seas, 
which, particularly when conjoined with the high udts m the 
beginning of Januaiy, damaged harbours and other property to 
an extent fortunately of rare occurrence in these islands. As 
frequently happens, gradients weie also steep and winds violent 
over the Channel and the south of England The snow and 
rainfalls were also excessive, and blocking up of railways and 
river floodings, with the inconveniences nnd disasters attending 
them, were experienced in all parts except the north-west of 
Great Britain. At many places the rainfall of December was 
the heaviest evci recorded. The intimate bearing of the weather 
of bcandinavia and Lapland on that of Great Britain, and its 
grcaL scientific importance in forecasting Bntibli weather—a 
point we have on vanoui occasion! insisted on in thu journal— 
were scvtiat times conspicuously illustrated dining Ihe singular 
weather of these six weeks 

Physics of thf A'i lam it Ocean —Dr Buys Ballot has 
made a valuable contribution to the physics of the Atlantic 
Ocean in a paper just published on its mean monthly ntmo- 
spheuc. pressure. The author wisely gioups the obseivations for 
each degiee of latitude along the outwaid and homeward bound 
routes of the Dutch ships on board which the observations were 
made The extent and laborious os of the work will he under¬ 
stood from the fact that for the North Atlantic alone, 175,003 
observations have been discussed for the outward, and 163,418 
for the homeward bound route We shall take an early oppor¬ 
tunity of reverting to the subject of ilns paper , in the meantime 
we content ourselves with heartily recommending the paper 
more particularly to seamen, from its great utility in navigation, 
seeing that it gives them the average barometric pressure each 
month for each degree along this great highway of commerce, 
which, when intelligently interpreted by the wind which happens 
to prevail at the time, puts them id possession oF information, 
t)jc importance of which it is impossible to over-estimate. 


Wi ather M\ps or Germany —The Weather Maps of the 
Lhutschc Senvii) A*, in the numbers forjanuary, already received, give 
on a large scale the barometric curve and the hourly direction and 
force of the wind for the twenty-four hours previous, as recorded 
by the sell registering instruments at Hamburg The value of such 
data in Lhe study of the daily changes of the weather 1L is un¬ 
necessary to point out This Office has also begun to publish 
monthl) rSumS of the weather of the Continent, of winch Lhose 
for January and February, 1876, have appeared, containing 
short papeis by various well-known meteorologists, referring to 
the weather of tlu. monLli , and the averages and extremes for 
the month arc briefly but lucidly discussed for all the sLalinns jn 
Germany, and for many other staLiuns in the countries adjoining 
A valuable chart is given showing the tracks, from day lo day of 
all the European storms of the month. 

TliUNDMisroRMS in CiNlRAi, Europe--I t was recently 
shown by M. von Behold that theic 15 a double maximum 
in the frequency of summer thunderstorms in particular re¬ 
gions of ccntial Europe. The results of further researches 
by others seem lo point in many cases to a similar be¬ 
haviour 111 liydrometeors geneially Thus a double periodicity 
in hailfall has been demonstrated by M Prettncr for K.irnthen 
and M Fournet for the Rhone Valley And more recently 
still (ftyg Ann ), Di Heilman, having studied the rainfall 
m North Germany, is led Lo the following conclusions —1 
There is a double maximum in both the frequency and quantity 
of rain in the summer months in North Germany 2 The 
first maximum falls, m the case of quantity of rain, in the begin¬ 
ning of the second half of June , lhaL foi frequency of rain in the 
beginning of June , the second maximum foi both cases in the 
middle of August. 3 Tbe fiist maximum is more intense in 
the case of frequency of rain, and weaker in Lhe case of quar Jty 
Dr llcllmann offers an explanation of these phenomena, for 
which, however, we must refer to the original. 

SuNsrois and Weather - -Prof Fnte, of Zurich, has shown 
from a comparison of annual meteorological statistic*, lliat the 
years distinguished by a maximum of solar spots coincide very 
closely with those years marked by exceptionally severe hail¬ 
storm*, and an unusual average height nf lhe great rivers Thi-» 
law is shown to be in accordance with observations made during 
the past century in all lititudcs, the special periods occurring at 
intervals of eleven years. 

BIOLOGICAL NOTES 

ClIl-MirAl CHANGFS OnsER\ED DURING PROGRESS OF 1 HE 
Potato Disease —The Rev J II Jcllett details the results or 
a senes of experiments made to ascertain (1) whether there be 
any development of sugar during Lhe progress* of the disease, 
and if so of what kind > (2) whether there be any perceptible 
change in the quantity of nitiogen? It would appear ilut the 
first stage of the disease m Lhe tuber is marked by an increase 111 
tbe quantity of the nitrogen, which seems to attain its gicatest 
value before the stage or discoloration of the tuber, The same 
stage of the disease is also market 1 by the development or sugar, 
both glucose and sucrose. In Lhe second stage of the disease, 
marked by a great increase in the discolouied part of the tuber, 
the part which remains apparently sound shows no increase ol 
nitrogen, but a very considerable increase in the quantity of 
sugar, while in the discoloured part there is a diminution 
both in the percentage of nitrogen and of sugar. It will 
be remarked that ihe development of the ^ugir continues 
for a considerable time after the nitrogen has attained its 
insximum value. Mr Jellctt hai no doubt that the whole of 
this sugar is formed by the conversion of Lhe potato starch, 
Uiough he is not aware that there is any known method by which 
starch can be made tc pass into sucrose , possibly this effect may 
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be produced by the presence of Lhe fungus. ( IVoc . K. Irish Acad , 
Vol il, Scries ii Science, January, 1S77 ) 

Commfnsai ism AMUNr. C'a'It rvii t aks —The following ex¬ 
tract from a lelter from Frit/ Muller, dated Itajahy, Brazil, 
October 22, has bt.cn sent us by his brother, Dr. Hermann 
Muller, of Lippstadt —"I have lately become acquainted wiLh 
an interesting case of commensalism in two caLerpillars, of winch 
I inclose a photograph taken by my friend, Scheidcmanlel, 
The larger caterpillar, with red head, protected by long 
branchy slmging-hairs or thorns, lives on mulberry and oLhcr 
trees Like other caterpillars protected from enemies by odour, 
stinging hair*, or otherwise, it sits on the upper side of the 
leaves, and is light-coloured, lhe head red, the hairs vliite 
Across its back, between its thorns, theie sits a small blxckish 
caterpillar, protecting itself by Lhc thorns of the large com¬ 



panion 1 look off the small caterpillar from the large one, 
but it soon occupied again the same place In older to tnkc a 
photogiaph of it, the largei caterpillar u vs anASthetised with 
ether, it recovered again somewhat, but after two days it 
died The smallei caterpillar has now left iLs place and taken 
refuge on another caLerpillar in the same box; on this it 
■Us somewhat further forward, on the base of the abdomen In 
its former host, the place where the small caterpillar sat looks 
pale, as if it had been scoured. The small caterpillar from 
above cats small holes in the leaf on which the larger one is 
sitting As far as I know, no similai case has hitherto been 
observed 11 

Blistering Beeiies as aCurf urn TIyphoi’IIoma—M 
de Saulcy, pi.re, laid before a late meeting of the Fnlomologica] 
Society of h ranee lhe dSr ts of two species of beetles belo iging to 
lhc Mtloidru (AAloe tin an? and Afylahns tenehrosn) which had 
been sent to hnn from tribes, in Tunis, by M de l hevamer, and 
which constituted tin medicine 111 use by the people of Amcrna 
is a cure fur hydiophohu It lb known under the name of 
Panona^ and is mentioned in several Arabian work * on medi¬ 
cine A portion about Lhe weight of a grain of corn is given to 
the suflerer The medical formula direch that it should be taken 
in some meat soup by lhc person bitten between the 21st and 
27th day after the bite , if taken before or after these dates it 
will not effect a cure. The native's of Amerna seem to have 
great faith in this cure, and preserve the dried beetles as a trea¬ 
sure. It might be worth while to try a series of experiments on 
th« use of the vesicating beetles in this terrible malady But it 
should not be forgotten that so long ago as 1750, Linmeus, in 
his dissertation, “ De Materia Medica 111 Regno Animali, 1 sug¬ 
gested the employment in such cases of the common blisteimg 
beetle, and in 1856, when M. L Fairmaire laid before Lhe Ento¬ 
mological Society of France a brochure by M Saint Ilombourg 
on llic treatment of hydrophobia by the administration of a 


species of Meloe, many of Lhe members then present men¬ 
tioned LhiL this remedy was known for a very long time in 
Germany (Ann Sac Ent France , 27 Dec , 1875, Bulletin, p. 
clxm ) 

Carhonillrous Amfhuiia in Nia a Scotia —In the Car¬ 
boniferous era many of the Sigillanan tiees became partly 
embedded, and as they decayed their inner bark and woody axes 
crumbled away, leaving open holes on the surface of the ground 
into which were swept by watci, or fell accidentally, the animals 
of the period together with vegetable dibns . In this way suc¬ 
cessive layers or deposit, within the trunks of the trees, became 
stored with skeletons of Amphibian animals, snails, &c , 
which they have retained in an admirable state of preser¬ 
vation Dr J W Dawson, whose former investigations on this 
subject are well known by all paheontulogists, has recently exa¬ 
mined a fresh tree-Hlmnp abouL 2 feet high and 18 inches in 
diameter In its interior were found no less than thntccn skele¬ 
tons;, more or less complete, belonging to six species, including 
Hyhrfiton daiosom, Dendmpcton aca iianuw, P. oweni, a 
new species of Ifylcrpttvn and Ilyhnomus lyelh In the last 
part of the A mm an yournal of Snenee and Art , Dr Dawson 
has described Lliese lcmains. 

Ac 1 ion ui« 1J1K Hhain -At a recent sAuuc of the French 
Academy, MM Ciacunnm and Moaso presented Lhe photograph 
of a woman who, from a syphilitic affection of the cranial walls, 
had lost a great part ul tile frontal and the two parietal bones. 
The movements of the brain of this woman (who is now com¬ 
pletely curul) lud been studied by the graphic method, one of 
M Marey's tambours having been applied at the cranial aper¬ 
ture, and some remarkable results were obtained. '1 he traces, 
which will appear in the Anhtvto ddle Science mcJnhe, prove Lliat 
there are in Llic brain of man, even during the most absolute re¬ 
pose, three dilicrcnt kinds of movement.—1 Eds at ton 1, which are 
produced aL each contraction of the heart, 2 Ost illations, which 
correspond Lo the movements of Lhe respiration ; J. Undulations^ 
which arc the largcsL curves, and arc due to movements of the 
vessels during attention, cerebral activity, sleep, anil other 
causes unknown , they might be exiled rptntancous movements 
of the vcsacls. The authors studied the relations between the 
movements of the brain, the heart contractions, Lhe changes of 
volume or Lhe foiearm and Lhe respiratory movements, by apply¬ 
ing simultaneously wiLh the arrangement just described, a pneu¬ 
mograph to the chest, and 011c of M Mosso's plethysmogiaphs 
lu Lhc fore rm, The form of the brain-pulsation differs con¬ 
siderably from the tracing obtained from the fore-arm, or by 
means of a iphygmogiaph applied to an artery. During pro¬ 
found sleep, wilh snoring, there is considerable increase in the 
height of the cerebral pulsations, and the respiratory oscillations 
and the undul itions are much more pronounced CeiUm causes 
produce Lhc same change of volume in the brain ami in the 
extremities, olhcra produce variations which arc simultaneously 
in opposition in the brain and in the different parts of the body 
The authors describe the effects of compressing the carotid and 
Lhe jugular, the influence of bodily movements and intellectual 
labour, which are always reflected in a change of volume of the 
brain and therefore of Us pulsations, and a number of interesting 
facts are elicited. 

Pati/an Flanis. —Somuch still remains Lo be learned regard¬ 
ing the naLural productions of New Guinea, that Baron von 
Mueller’s Descriptive Notes on Papuan Plants, will contain 
much that is new to all botanists Three succensive papers have 
now been published under this title, the material* being chiefly 
derived from the explorations of Macfarlanc, Goldie, and D'Al¬ 
bertis. Von Mueller hopes that one or other of these energetic 
discoverers will shortly reach the hiLhertp unknown Alpine 
heights, which are likely to yield nch stores of endemic species. 
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Nest-Building Fish —The habits of Lhoie few fishes 
which build neats for their progeny are very curious, and 
indicate a highly-developed Instinct. One of these, the 
Gouraml ( As/Jtranemns of/ax), has lately been studied by M 
Carbonmer in his private aquarium The male animal con¬ 
structs a nest of froth of considerable sire, 15 to iS centimetres 
horizontal diameter and 10 to 12 centimetres height. He pre- 
] ares the bubbles in the air (which lie sucks in and then expels), 
slicnglhemng them with mucous mailer from his mouth, and 
brings Lhem into Lhc nest Sometimes the buccal secretion will 
fad him, whereupon he goes to the bottom in search of some 
conferva, which he sucks and bites for a little, in order to stimu¬ 
late the act of secretion 'ihe nest got ready, the female is 
induced to enter NoL less curious is the way in winch the male 
brings the eggs from the bottom 111(0 the nest He seems un- 
aide to bring Lhem up in his mouth , instead of this, lie first 
takes in an abundant supply of air, then descending, he places 
himself under the eggs, and all at once, by a violent contraction 
of Ihe muscles in the interior of the mouth and pharynx, he 
fotces out the air he had accumulated, by his gill*. This air, 
finely divided or pulverised, in some sort, by the lamellje and 
fnnges of tbi, gills, escapes in the form of Lwo jets of veritable 
gaseous powder, which envelops the eggs and raises them to the 
surface In tins manoeuvre, M Carbunnier says, Lhe Gourami 
quite disappeared in a kind of mr-rnist, and when Lhis had dis¬ 
sipated, In teappearLcl with a multitude of air-bubbles like little 
pearls, clinging nil over his body 

Ueavkk in Sibehi\ —The beaver which, some centuries ago, 
was so numerous in Russia and Western Sibcua, and which was 
supposed to have totally disappeared fiom both countues, con¬ 
tinues to exist on the rivulet lVlyin M Poliakoff has procured 
from an ostyack on the Obi five skins of these animals killed, 
list year, and he has engaged a hunter to procure this winter 
complete specimens for the Museum of lhc St Petersburg 
Academy No farther back than a century ago Lhc beaver was 
common on one of the affluents of the Iitysh, Hobrofka, but it 
has now totally disappeared from Lhe locality, the last colony 
cxisUng probably on the Pelyni 


NOTES 

TllE first volume of "China," by the well-known geologist 
Baron von Richthufcn, lias just appeared The Berlin Academy 
of Sciences has granted a generous sum Lo defray the expense of 
publishing this costly work. 

Wf have pleasure in announcing that a new Natural llistoiy 
Journal is about to be started, which is intended to form a bond 
of union among the various schools belonging to tht Society of 
Friends in this country, both those for boys and girls Some or 
Lhe oldest societies of the kind m the country are in connection 
with these schools especially the m*e at York, to which refer¬ 
ence has more than once been made in these columns The 
journal is intended to be specially devoted to young beginners , 
the main object being to awaken a personal interest in natural 
history pursuits, and to induce tyros to make and record observa¬ 
tions By this means it is hoped to promote a genuine sLudy In 
place of Lhe indiscriminate collecting now so much in vogue 
Other cognate subjects will also be taken up as space permits* 
Mich as chemistry, carpentry, &c. It is intended to publish the 
first number on February 15 ; communications, which are warmly 
invited, should be addressed to J K. Clark, B Sc , 20, Uootham, 
York. 

Under the title of the "Indian Miscellany," a work i^ an¬ 
nounced by Mr. J. Munscll, of Albany, New York, on the history, 
nrt% inventions, languages, religion?, traditions, and supersti¬ 
tions of the American aborigine^; with descriptions of Lheir 
domestic life, manners, customs, traits, governments, wars; 
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treaties, amusements, exploits, &c , together with sketches of 
Irnvel and exploration in the Indian country, incidents of border 
warfare, journals of military expeditions, narratives of captivity, 
anecdotes oi pioneer adventure, missionary relations, \c 

M bn BelmUfri-l has been elected president of the Irenck 
Physical Society, which seems, like its Fngluh sister society, to 
be doing excellent work. 

Tiie Council of Lhe Geographical Society of Paris has ap¬ 
pointed M Levasscur president for 1877 MM Daubre'e and 
fJiialrefagtM have been appointed vice-presidents, and M 
Maimoir has b-'tn continued general secretary 

It is staled on good authouty Lh.il the measurement of the 
photographs taken by the biencli parties during the transit of 
Venus is not progressing favourably More than 1,000 plates 
aTe to be investigated miLmgraphically, anil al the present 
moment only forty-seven have been disposed of. Unforeseen 
difficulties arc said Lo have arisen. 

In 1K28 M Jansnn de Sadly, a brunch barrister who had 
married a sister of the celebrated Berryer, left by will his 
fortune to the branch University, under the condition of creating 
a high school in the (Juirlicr des Champs l-dystes, In be named 
Janson College The will was accepted by Lhc Government, but 
the heirs tried to get it cancelled, and a law-suiL was undiluted, 
which was ended only in December, 1S76 The Janson College 
will be inaugurated in ifyrf The legacy 13 quite adequate to 
cany out *hc purpose of ihe testator, who wan proprietor of the 
greatest part uf a laige c»Ule 

German educational statistics show that in Saxony one out of 
1,194 of the total ma'e population is m irLual attendance upon a 
university, while in Prussia the proportion is 1 10 1,328 

I iif next annual meeting of the I'hut^hc j*wIo%i\tAt Gaclt* 
scha/t takes place at Vienna, m September of this year 

The Council of the Society of Arts have made arrangements 
for Lhe delivery of six lecLurcs on various scientific subjects which 
will lake the place of Lhc usual pipers and discussions, on six 
Wednesday evenings during the session The following gentle¬ 
men have each consented lo deliver one of the lcctuies —Sir 
John 1 .ubbock, Bart , l 1 US, Mr. li, J Reed, C B , M P ( 
Tiof W K Clillord, M A , F R S , Trol Alexander Kennedy, 
Cl 1 ', l)r U W Richardson, I R h , Mr Jjnies Baillic 
Hamilton 

Thf Bremen Geographical Society has received a report from 
Capt Wiggins dated Jem*Bei, November 25, in which lie gives 
more fully Lhe results of hia late voyage to Siberia The J'odi- 
TattaBay was found to be exceedingly shallow, and the river itself 
louM not be ascended by craft drawing over two feet of water 
Special stress ib laid upon the discovery of the channel for sea¬ 
going vessels up the picturesque Jenisst-i os far as Kurcika. Nu¬ 
merous cbseivationR of the Lem pern Lure of the air and water, 
the specific gravity of the lalier, &c , were taken during the pro¬ 
gress of Lhc vnjvje These all Lend to show that the Gulf 
Stream and equatorial currents exert a decided influence much 
farther to the cast than was hitherto supposed, as Lhey pass 
through the strati of Jugor and Waigat into the Kanan Sea. 

1 HE adherence of air round a current of some fluid or liquid 
when this is forced through the air, has been utilised in various 
ways, as in water bellows Ibe blast pipe of locomotives, Spruigel's 
air-pump, the Bunsen burner, &c Pi of. Teclu, of Vienna, has 
recently described, in To^endorff's Annalen , a simple arrange¬ 
ment, m whidi a jet of steam is used to do the work of an air- 
pump. A small steam boiler containing I 5 litres of witcr, and 
tested to someihing over one atmosphere, is healed over a gas 
furnace. It has a safety-valve, which also serves for admission 
of water when necessary. From above rises a brass steam pipe 
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con^Aiug ui" Uo .uualji paiLi, each of wIhlIi is a Lube nairowing 
upwards ; the terminal aperture of the lower tube {a) is situated 
just where the contraction of the upper tube (£) terminates, leaving 
a small annular n perl me Two lateral tubes proceed from the 
wide portion of the upper tube, one to the vessel to be exhausted, 
the other to a manometer. It will be seen that the steam 
issuing fiom fhe huder exeiis suction on the air in the connected 
vi sscls 

A i a meeting of the Edinburgh botanical Society, held on 
J-nmary u, Mr M‘Nnb made a second communication on 
the scarcity of holly berries at Christinas lie has learned 
from correspondents in various parts of the kingdom that the 
scarcity of holly bcines has heen very general The only places 
where llie supply of berries has heen abundant are in the High¬ 
lands, in such districts as the Trossachs, anil in the vicinity of 
Loch K’ilnnc 1 and Lfjch Aid At R.anchigh, near Dubl n, few 
berries were to be obtained, but several of Lhe tiers were covered 
with l! isUrs of white and cream column) dower*, and iL is of 
iiiLcldL to note that all the flowery, both open and past, of Lhe 
specimens receiVLil by Mi M'Nab fium Ranelagh, were herma¬ 
phrodite. 

Ar a meeting of lhe Glasgow Philosophical Society, lidd on 
'Wulnesd iy, January io, it was agreed, on the motion of Su 
Willi un Thum-un, to petition both houses of Parliament for the 
amendment of the Patent Laws, the ob|ccLs aimed at being the 
seduction of Lhe stamp duty on patents, an extension oj lhe tune 
for which patents were granted, and the abolition in connection 
with the notice to proceed 

Ai the second mecimg of the Edinburgh Naturalists’h ldd 
Club, which was held on Friday list, a lecture on 1 > onunini- 
fera,” copiously illustrated by diagram and microscopical pre¬ 
parations, was dclivutd by Mr D’AiLy \V Thompson, a pupil 
of the present scvuilh class of the Edinburgh Academy Si lence 
]ecium by schoolboys aie a much rarer occunencc Ilian science 
lectures to them 

In a note to the Homan Academy on the iate of oiatorial 
utterance, M Maruitn recalls an observation made by Gibbon 
that .1 facile English oiator pronounced 7,200 words in an 
houi, te, 120111 a numUi, and Lwu in ,l second Though it 
might seem possible to investigate the velouty of the Greek and 
Homan orators, knowing that the judicial orations 111 Athene were 
tested in a space of time deteumned by the* clepsydra, yet their 
mclhjls render conjecture somewhat vague Thus, c ^ , it is 
said that Laius Gracchus, when speaking in the forum, had a 
servant concealed behind linn, who, with an ivory instrument, 
signalled to him at the propei moments to raise or to lowei his 
voice Nowadays, when parliamentary discussions as nas been 
sud, are little more than animated conversations, accurate ob¬ 
servations may be made by means of stenography un Lhe rale 
of •-peaking of various orators M ManolLi gives some such 
d it a from the Sub-Alpine and Italian Parliaments l)c koresta 
jironounced sixty words in a minute, Massimo il’A/agho, 90; 
Gigbcih, 100, KaLi.7/1, 150 , Mameli, 180, Cordova, the 
quitAi*- 1 , was able to prunoume as many as 210 The very ripid 
orators, M Mahull srjs, arc rather admired than elective, 
such as Macaulay in England, and Cuulova in Italy. The mind 
of the liL.irer i-. not allowed sulhcient tune to take 111 the mean¬ 
ing It is possible, speaking rapidly in the Italian tongue, 
to pronounce 30a words in a minute Comparative obser¬ 
vations on the subject in parliaments of ditferent countries, 
would allurd important data regarding various tongues, and 
suggest interesting psychological considerations. From observa- 
turns 111 the Parliament of Athens, it might be possible to con¬ 
jecture Lhe velocity ol Lhe ancient Greek orators. In Lhis way 
stenography might render valuable services to philology and 
philosophy. 

We notice in the January number of tht Geological Magaunt 
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a paper by Mr James Dui'i^m on " 1112 ‘Karnes' n ihs^N w igh 
bourhood of Newport, Fife, NB," accompanied by a * ketch- 
map of the locality Unhappily, the paper 11 written mtich in 
the same style as too many papers on knmes have already I been 
written, and wc find in it, as is loo often the case, more general¬ 
isations than thorough descriptions of the interior structure of 
these interesting foimations, and not even a single detailed, sec¬ 
tion. It gives us an opportunity, however, of observing 1 that 
only thorough explorations of the structure of those kames the 
interior uT which is rendered accessible by adequate cuttings, 
together with detailed studies of the directions, position?,-and 
forms of the kaints, discussed 111 connection with Lhe topography 
of the locality and its neighbourhood, can help us to settle the 
question as to the origin of kames, so much debated hitherto 
without arriving at any definitive result As to like conclusions of 
the author, viz, that “ the kames M owe their present formi to 
the same denuding agencies as are at present in operation, we 
must ohjt.Lt that, even if the author had pioved his statement 
with lcference to the Newpoit kames, he was by no means 
entitled to generalise from it, there are hundreds of kames and 
thousands of totally identical gravelly mounds and ridgea the 
shipcs of which have nothing to do with denuding agencies 

Till, first number of Lhe Vet off ntluhungai (Ls Later hchtf 
deuLthen (hsundht ituimh r, appeared last wclIc II gives the 
mortality statistics uf about 150 German ciLics and a large num 
berof foieign cities, and supplies .1 most valuable picture of the 
progress of epidemics as well as the general sULisLics of disease 
and the working of all sanitary regulations at homL Hod abroad 
A graphic repn sentation of Lhe meLeorology of the past week is 
also added 

Very IngH floods, second only to tho^e of 1872, are 
lepoilcd, by Russian newspapers, from Lhe shores of the 
Amoor After unusually heavy rains, which fell almod without 
mlcrruplion from the middle of July until the end of August, 
the waters of the great river ro3e so as to menace even Hlagu- 
vieshensk, built 011 a comparatively high bank, and oveifl jwed the 
villages and fields of the Upper and Middle Amoor A very 
heavy gale Visited also the Lower Amoor on the night of 
Scplembei iS and 19 Some barges were destroyed, a steamer 
was much damaged, and some houses on the shore at Klia- 
barofka weie washed away 

The ram which fell at St Jaen, in the Lotcs-du-Nord, on the 
night o) December 29-30, 187(1, was observed to he tinged 
rLd A boLtle hik'd with Lhe water hu been sent Lo Dmant to 
be analysed microscopically and chemically 

The Ficnch Government is selling by auction the UsL four 
balloons which were constructed during the siege for escaping 
from Paris. These balloons are considered unfit for service, 
anil others will be constructed by lhe balloon committee, a credit 
of 200,000 f 1 ancs having been placed in the budget ol 1877 for 
military billuoning 

News has been received from the Fngor tfi \, which has arrived 
with its cargo ol racaL at La Plata, where experiments have been 
continued on the largest scale. The success 1.1 complete 

The Pana-Lyons-Mediterranean Railway Company have 
ordered sixty locoinoLives to be constructed, which are intended 
Lo travel from Paris to Marseilles (1,820 kilometres) in twelve 
hours, The Northern Railway lias established comparative 
experiments on the Wcstmghouse continuous lrik^s and electric 
brakes The old hand brakes are to be supLiseded at any cost 
by the Northern Railway 

Proi- Mai u, of the Vienna Academy, hag recently made 
some experiments on the velocity or propagation of sound-wavei 
from explosion, lie finds that in course or the motion this velo¬ 
city diminishes, and soon approximates to the ordinary velocity 
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of sound In one experiment, by means of a fall-appaiatui with 
double hammers, two percussion caps were exploded (at a de¬ 
terminate interval) at the iwo ends of a tube 1*rom the dis¬ 
placement of the interference-band on Lhe inner smoked surface 
of the tube, the velocities were found to be more than 700 
metres over a stretch of 50 centimetres With weaker explo¬ 
sions or longer stretches, the velocities were less. Again, a 
pistol-ball, whose velocity was determined, liberated at two 
stations, at a measurable interval of time, two electric disrharges 
From the displacement of the interference-hand, the velocity 
appeared lo be about 400 metres Several oLhcr experiments 
are described in Prof Mach's paper 

Mr 1'RMitRirivA Ouer has recently sailed from America 
for Martinique to commence an exploration of the West India 
Island*, under the patronage of the Smithsonian Institution Mr 
Ober proposes to begin at Martinique, and to collect the verte¬ 
brates on all the Leeward Island*, visiting each one in succes¬ 
sion, and proceeding east and south by the Windward Islands 
to the Spanish Main The work will probably occupy several 
year*, and with it will be combined the taking of photographic 
views of the scenery and inhabitants It is believed that, should 
Mr Ober be as successful as he anticipates, a critical investiga¬ 
tion of his collections by specialists will not only brim; to light 
species long ago described and not met with for many year*, but 
will include some new to science, and at the Fame time cluLidaLe 
many interesting pioblems in physical and zoological geography 

Mu John Murray has the following new works in the 
press —“Scepticism in Geology, and the Reasons for it," by 
Verifier, “The Cradle of the IUiu" Nile,” an account of a 
journey through Lhe mountains of Abyssinia and the plains of 
Soudan, and a lesidence at the court of King John of Ethiopia, 
by E A De Cosson, ERGS , 11 Pioneering in South Brazil,” 
a narrative of three yean of foresL and prairie life in Pa ran *1, by 
Tb. F. Riyg Wither These two last books will both be accom¬ 
panied by maps and illustration* 

We have the following bonks on our table “Winds of 
Doctrine,” by Ch Liam (Smith, Elder, and Co.), “Thebes 
and its Five Greater Temples,” by C ipt Abney, E K S (Simp¬ 
son Low and Co ), “ Animal Physiology," by Prof McKcmlnck 
(Chambers) , “The Two Americas,” by Sir R. I ambart Puce 
(Sampson Low and Co ) , “The Discovtues of Prince Henry 
the Navigator,” by R II Majoi (Sampson Low and Co), 
“ Darwinmna,” by Prof Asa Gray (Prubner), “Aciosi Lhe 
Vatna Jokiill,” by W L Watts (Longmans), Dr Dobell's 
“ Reports on Diseases of the Chest,” vol 11 , 1876 (Smith, 
Elder, and Co ) 

Tjiic additions lo the Zoological Society’s Gardens during the 
past week include two Secretary Vultures (.Si tfmtai tur nrpttlivorin) 
from South Africa, presented byCapt. Larmer, nfs s. A/uan, Lwo 
Crowned Partridges (Pollulus erntatus) from Malacca, presented 
by Mr Barclay Field , three Chukar Partridges {CauabischuLai) 
from Noith-West India, presented by Capt Newton Paulij two 
Caroline Comires {Co Hunts oarohndttm) frum NorLh Ameuci, 
presented by Mr L Delves Broughton , a Wood Owl {Syrmum 
alarc), European, presented by Mrs. A O Faulkner. 

SCIENTIFIC SERIALS 
Thf Ameruan Journal of Saemc and Ails, December, 1876 
—Experiments on the nature of the force involved In Crookes's 
radiometer, by O N Rood—Experiments on the sympathetic 
resonance of tuning-forks, by Robert Spice —Types of orogra- 
hic structure, by J W Powell —On the ethers of uric acid, 
r H. II. Hill—Notice of a meteorite from Madison Co, 
N.C , by B S. Burton —On a recent discovery of carboniferous 
Batrachians in Nova Scotia, by J W Dawson —On the asso¬ 
ciation of crystals of quartz and calcite in parallel position, as 
observed on a specimen from the Yellowstone Tark, by Edwaid 
S. Dana—Principal character! of, the Amen can Pterodactyls, 
by U C. Marsh 




SOCIETIES AND ACADEMIES 

London 

Mathematical Society, January 11 - Mr S Robert, 
ticasurei, in the chair.-—Mr G W von Tun/clmann was 
elected a member —The following communications weie made 
to Lhe Society —Determinant conditions for cmves, or surface*, 
of the same order, having all their intersections common, by 
Mr J. Hammond —Numerical values of the first twelve powers 
of v, of their reciprocals, and of certain oilier related quanti¬ 
ties, by Mr T \V L Glaisher, I 1 R S - On some general 
classes oT multiple definite integrals, by Mr F B F.llmir -On 
the partial differential j + Tf> + 0 / + Z — o, by Prof II W 
Lloyd Tannei —DuLermmal ion of the axes of a conic in tn-lincir 
co-ordinate*, by Mr T J Walker - On L ome rlliplic-fimclinn 
properties, by Piof II J S SnuLli, F, R S 

Linncan Society, December 21, 1S7O—lTor Allman, 
president, in the ih.ur—Mr Thom-a Christy and Mr Robrrt 
Drane were balloted for and duly elected Fellows of tin Society 
—The buttrrfliis of Malacca, formed the subject of a papri by 
Mr A G Butler Of 258 *pecic* now rcgisteicd from Malacca 
Lhirty-six are endemic, of the rein under sixty-five al*o belong 
to Assam or Nepil, ibirty-ught to Moulmein, thirty-three to 
Ceylon, ninety-four tn Penang, forLy six to Smgapoie, 112 to 
Borneo, forty-one to Sumitri, (ighly-st veil to Java, Lhnty-ninc 
to Siam, Lwenly-si\ to Chum, two to New Hebrides, and six to 
Australia Tliua the Mnlaccan butterflies prLpondenlc towards 
those of the Indian legion Foi srw.ral icA&un*-, however, the 
sn-c tiled Penang fauna must be accepted with considerable 
qualifications — -A communication was rod from Mr J R 
Jackson on die rnnmurual uses of a sptcies of cane termed 
11 Whangec " This was shown to he a species of PJiylftntachyi, 
possibly P fitful, and suppnscd to be from C hina That com¬ 
mon in the trade lit considers not to be the stem proper but the 
rlu/nnv , pale-coloured, as intraduced, plants of [lie kind in 
question grown 111 hngltnd produce a black cane, hence bleach¬ 
ing must N n s irt d to with the commercial sort —0*r«/rv- 
rhinus wulduu is Lhe name of a mw Tlornbill from the Iblaml 
of Tanay (Philippines), described by Mr R lb Sharpe It is 
allied Lo C .-ffir/r/M The new species was found by Prof 
Stcere in a vngin forest in the mountainous range of the island 
— An extract nf a letter from Dr J Andcmon, of Calcutta, was 
lead IL mcnlinued smru* curious facts in connection with lhe 
Hurnbills I/ydroiism albirostt is and lubtufuolUi These 

birds gieedily devour, bead foremost, the smaller kinds of the 
feathered tube, and before doing so breik ill the bones of Lhe 
bodies and toss the bird about —The Secretary lead some mor¬ 
phological noUs on certain species of Thitiilw\ui % by Mr, 
Marcus Hartog Jfe states that microscopical sections of /' 
hunifoha leveal axillary buds inside the sixth and eighth pair of 
hr id'., the basal elevations becoming pedicel and brarllels, and 
uiMde these, by repetition, *ister buds a list* The flowi rs aic 
thus axillary buds formed in succession from the axis c uLwauk 
and nre as independent as if they had ansen side by side — 
IV Buchanan White lnought forvv.nd a paper on the male 
genital armature in Lhe I'uropcan Rhopaloceia His reseaiches 
yield evidence Lhat as in some other orders uf the Insecla the 
appreciable slrucLural variations of lhe organs in quest inn afford 
good characters whereby lo distinguish not only genera, but 
species, or the above limited gToup of Lepidoptera —Prof. 
Flower communicated a memoir on the morphology of mam¬ 
malian Orstittfa attihiit j by Mi A, G II Doran While 
dealing with these diminutive bones in txftnsc, the author more 
particularly confined his nummary to those of the Insectivora, 
(_ heiroptera, Cetacea, Sirema, Edentata, Marsupialia, and Mo- 
notiemata In the first of llic*e groups the ossicula present no 
positive or marked characteristic Among the bats ,there is a 
resemblance to what obtains In the shrews, except in the genus 
Pttropns , where the malleus 15 of a lower type, Of whaler, 
Baluita lias the most generalised type , the dolphins have ida- 
Lively stout stapedial crura and oLher marked features , PlatamsUx 
has slightly modified o*sicula, Those of Sirema are distin¬ 
guished by weight and outline Certain of the Edentata (arma¬ 
dillos) differ among themselves, and so do (he sloths and 
ant-eater*, as fir as concerns their internal e.ir-bone* Marsu¬ 
pials possess ossicula of a low grade still descending in Lhe 
Monotremata, The general conclusion armed at is lhat even 
by the so-to-say subsidiary differentia Lion of the auditoiy ossicles 
doubtful affinities in some cases receive a certam mleqirelation. 
—Actamorpha erasa is Lhe name given to a new genus and spe- 
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ciea of cnutaceui described by Mr h. J, Mien It was dredged 
at levcn fathoms, and came up along wiLh a number of Cancroidea , 
&.C., and wh ch it resembles much, though structurally undoubt¬ 
edly belonging to the family Leucosiitkc —Mr II N, Moseley 
tendered a paper descriptive or two new and remarkable forms 
of deep-sea Ascuhans obtained by him duung the Chatlenipr 
expedmon The first of these aberrant forms was trawled In 
the NorLh Pacific, from a depth of 2,900 fathoms. This Ifyby- 
ihtus calyt0th t s l of cup-like shape, is probably allied to JiolU >ua y 
but difleia, among other tilings, m possessing a senes of cartila¬ 
ginous plaLSis developed with symmetrical arrangement on its 
otherwise soft Lest i'he second Ascidian, named by Lhe author, 
Octacnemus bythius, was got from 1,070 fathoms Mar-shaped 
or of eight-rayed form, ita gill-sac is nearly horizontal, and j^ill- 
network absent ; muscular prolongations of the tunic run into 
the curious conical protuberances of the test, nucleus contracted 
and small like that of Salpa This unique specimen, so far as 
our present knowledge goes, is presumed to b 2 wilhout living 
allies 

Anthropological Institute, January 9 —Col A. Lane Fox, 
president, in Lhe chair —Mr Henry Hyde Clarke txlulnted a 
handsome feather dicss fiom Lhe Amazon —Mr Moseley, 
naturalist to the Chalhngcr expedition, then read a long and 
most interesting account of the inhabitants of the Admiralty 
Islands He considered that m their arts, as shown 111 the 
ornamentation of their weapons, &c,, they resembled the natives 
of New Guinea, while in a peculiar note in their chants or ring¬ 
ing he noLiccd a strong Fijian resemblance, ihtir manner of 
halting the stune Implements differed from that in other groups, 
the stone being fixed in a slot in the wood Obsidian spear and 
knife heads wcic shown, the mounLing of lhe obsidian Jlakefl m 
the spear heads being effected with a strong gum and twine. 
The lecturer descnbea most fully the customs, dress, and manners 
of the natives, and gave some thirty-five words of the language 
The whole was illustrated with maps, sketches, and numerous 
objects lhe president and Prof. KoIIeston took part in Lhe 
discussion —Mr J P ITarnson then read the report on recent 
excavations at Cissbury Camp lhe pit that lias been excavated 
immediately adjoins the one cleared out by Mr I WilietL in 
1874, and is ol nearly the same size There arc two plaLlorms, 
one above the other, in a kind nf apse 011 Lhe highcbt, or eastern 
Mde of the pit Galleries ladiale in all dnccliuns, excepting 
towards lhe wed, where, under a mass of chalk lock winch 
projects into Lhe pit some hix feet, there is a smalt chamber Out¬ 
side of it a quantity uf charcoal and smoked chalk indicated 
that a fire had beta made on the floor uf the pit Lines in 
different combinations were found at the entrances of two of the 
galleries and also 011 loose blocks of chalk , some of them may, 
peihaps, possess a definite meaning, but the majoiity were mod 
probably idle marks 

Paris 

Academy of Sciences, January J —M Pcligot in Lhe chair. 
The following papers were read —Obsei vations on a reclama¬ 
tion recently presented by M Faye, with regard to whirlwinds 
produced in the atmosphere, by l 1 Secchi The supposition of 
descending currents in whirlwinds is very old, we find it 
in Lucretius and Lhe ancient physicists Besides Lronvbes with 
descending pressure, there are many which exeit Auction M. 
Faye replied, denying the latter fact, maintaining Lhe novelLy of 
his ideas, &.C,—Practical processes fur the destruction of 
Phylloxera, by M. lJoiteau He describes an apparatus, a per¬ 
forator with automatic distribution, empluyed in applying the 
insecticide liquid —The programme of a prize founded by the 
late Dr Brests, was announced from the President of the Turin 
Academy of Sciences It is 12,000 francs, and ta be awarded 
every two y*ars to Italian and foreign savants alternately, for 
the most brilliant and useful discovery or most remarkable work 
in Lhe physical and experimental sciences, natural history, pure 
and applied mathtmaiics, physiology, and pnlhology, noi ex¬ 
cluding geology, history, geography, and stalialus Bust award, 
id 1879* to a saimtit of any nationality —"Hie cyclic or logaruh- 
mic periods of the quadiatnx of an algebmic curve of degree m 
are Lhe products by 2 w 1 uf the roots of an idgclnaic equa¬ 
tion of degree ifi, which may always be obtained, and the coeffi¬ 
cient* of whLch are rational functions of those of the equation of 
the torve proposed. Theorem by M Maximilien Mane.—On 
the cause of motion in the radiometer, by MM. Berhn and 
Garbe. In a suspended radiometer, according to the initial con- 
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didons, the movement of the vessel may be ml, positive, or 
negative, and thus may be explained various errors of observa¬ 
tion, From Lhe equation I« + 1 'b' = const, (where I, P are 
tlie moments of inertia of vessel and vane system, a u their 
angular velocities), Lhe authors draw several consequences 
which are verified by experiment —On the flow of mercury 
by capillary tubes, by M Villari The quantity which 
flows in a second is proportional to the pre&suie under 
which the flow occurs, and to the fourLli power of the 
radius of the tubes, and inversely proportional to the length of 
the tubes, if a certain minimum length have been passed which is 
Smaller the narrower the tubes, amf the less the pressure. For 
tubes with elliptic section, the minimum lengLh under which 
these laws are no longer verified is smaller than for circular 
lubes whose radius is equal to Lhe mean radius uf the elliptical 
section The quantity of flowing mercuiy, lastly, depends on a 
certain constant, which depends on Lhe form uf aperLure of the 
tube .ind Lhe nature of the sides,—On an expeuinent similar to 
that of singing flames, by M Montenat Into a lung vertical 
metallic lube is lowered a metallic basket with glowing charcoal. 
When this has reached the lower pait, the air-current produces 
a sound On raising the charcoal towards the middle, the 
sounds increase, diminish, and cease, on continuing the move¬ 
ment they recur, but at Lhe double octave of the first, 
and they cease as tlie charcoal nears, the onfice M Jamin 
recalled M Kastner’s pjrophone —On the rotatory power of 
mannite and Us derivatives, by M Houchaulul Contrary to 
MM. Muntz and Aulnu, who supposed mannite to be a substance 
willi indifferent rotatory power, it is shown to possess a real 
levorutatory power near -o J 15' —Researches on Melezitose, by 
M \1lI1crs — Remarks on this communication and on the con¬ 
stitution of the isomerout sugars of cane sugar, by M Berth el nt 
The unison of two molecules of ihe same glucose, regarded in turn 
as aldehyde and as alcohol, produces three disLmLt types or isomc- 
roussaccharo5es. Of Lhesc three types, mixed eliier, mixed aldehyde, 
and ether aldehyde, the first and third alone are capable of re¬ 
producing Lheir generators by simple hydration, under the 
influence of acids or ferments —Graphic study of the move¬ 
ments of the brain in man, by MM Giaconum and Mosso. 
—On the alterations of quaternary deposits by atmospheric 
agents, by M Vandcii Branch Such alterations In the Tans 
valley peimit of assimilating the red diluvium to the grey, a 
simple Jams of modification of Lhe same layer —M Virlct 
d'Auiist described a Iu»ur halo observed by him at Bans on the 
30 th ulL 
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THE ENCYCLOPEDIA BRITANNICA 
Encyclopedia Britannica . Ninth Edition. Vol. V. 

(Edinburgh A and C. Black, 1876) 

'"pHE article of greatest scientific interest in this 
A volume is, of course, that on Chemistry. We can 
conceive of few literary tasks more trying to a duly 
qualified and conscientious writer than to attempt to give 
a comprehensive and well-balanced account of the rise, 
progress, and present position of a science like chemistry 
within an encyclopaedia article of such compass as even 
the most compliant of editors would tolerate. And we 
must confess at the outset that it was with some feeling 
of sympathy for its authors, engendered by this reflection, 
that we commenced the examination of their essay—a feel¬ 
ing, however, which quickly altered its complexion as the 
consciousness grew upon us that in everything which is 
essential it may fairly compare with any one of Us 
predecessors. And than this, no higher praise, we think, 
is possible. 

The article divides itself, naturally, into three parts. In 
the first part, which we owe to Mr F. H. Butler, is 
traced Lhe origin and growth of chemistry. Its only faull 
is its exceeding bievity ; it is hardly to be expected that 
within the space of some six or seven pages wc can have 
a picture as lively or as complete as we find in the works 
of Hoefer or of Hermann Kopp Of the birth of 
chemistry very little is said, and only the slightest 
reference is made to its association with the Greeks, 
Aiabians, and Egyptians With Lhe rise of the Spagy- 
nst's with Paracelsus, who taught that the true use of 
chemistry is not to make gold but medicines, we seem to 
perceive the hrst attempts at a rational pursuit of the 
study, but the crooked manner in which the sect sought 
to advance its doctrine of the threefold constitution of 
matter was too much for the paLience even of the gentle 
Robert Boyle, who had scant mercy for “ the sooty em- 
pincka, having their eyes darkened and their brains 
troubled with the smoke of their furnaces," who were 
“wont to endeavour to evince their salt, sulphur, and mer¬ 
cury (to which they gave the canting title of hypostaucal 
principles) to be the true principles of things" The 
growth of 1 atro-Chemistry until its final overthrow by 
Hoffmann so late as the beginning of the eighteenth cen¬ 
tury is concisely and carefully worked out, and the rela¬ 
tions of its doctrines to those of Becher and Stahl 
are made apparent. Indeed the largest portion of 
this section of the article is devoted to the Phlogistic 
period, and the theory itself is set in a proper light. It 
has been too much the fashion to decry the services of 
Stahls great conception, and people have marvelled that 
men of insight and logical nnnds—such men as Berg- 
mann, Macquer, Schecle, or Cavendish—could have been 
hoodwinked by such a doctrine. But the theory was 
perfectly consistent in the outset, and it was only by the 
very excellence with which it served the purpose of a 
great theory that it fell. We are glad to find, too, that the 
services of Black and Cavendish as the real founders of 
quantitative chemistry meet With a just appreciation. The 
labours of Lavoisier are estimated with equal impartiality. 

Vol. xv.— No. 378 


For, as Liebig declares, although 11 Lavoisier discovered 
no new body, no new property, no natural phenomenon 
previously unknown . . . his immortal glory consisted in 
this—that he infused into the body of the science a new 
spirit; but"—he is careful to add—“ the members of that 
body were already in existence and rightly joined to¬ 
gether." It may be worth while noting that the date of 
Lavoisier's famous memoir “On the Nature of the Prin¬ 
ciple which Combines with the Metals during their Calci¬ 
nation and which Augments their Weight," is given as 
1755, at which time if, as some authorities declare, he was 
bom in 1745 ( our author says 1743), the great chemist 
would be of the tender age of ten years ; the careful 
reader would doubtless marvel at so remarkable an in¬ 
stance of precocity did he not discover from the context 
that the memoir must be antedated by at least twenty 
years That clartc which was the distinguishing feature 
of Lavoisier's mind is reflected in his “ Traits de Chimie,” 
with an outline of which Mr. Butler fitly closes his 
account of this stirring epoch. It is instructive to trace 
the progress of our knowledge of the elementary bodies 
from the date of the publication of that work. Excluding 
light and caloric, Lavoisier recognised some thirty simple 
substances ; since his time the number of the elements 
has doubled itself, but it is remarkable to observe how 
slow, with all our appliances, is the rate of discovery in 
these degenerate days. Gallium, the latest on the list, 
was brought to light in 1875 If we divide the lapsed 
portion of the present century into periods of twenty-five 
years, we find that the times of discovery distribute them¬ 
selves as follows . — 

1800 1S25 22 Nov elements 

1825-1850 10 ,, ii 

1850-1875 5 „ „ 

And yet, il we may credit M. Mendelejeflf and his Laws 01 
Periodicity, wc have noLhing like our proper complement 
of elements Obviously, therefore, if Lhe present rate of 
increase is to be maintained, tbc occupation of the chemist 
will not be gone for some time to come, ages must elapse 
before even the alphabet of his science is construclod ; and 
by the time that Macaulay’s Richard Quongli goes to com¬ 
plete his studies at the University of Tombuctoo, attracted 
by the high scientific character of Prof Quashaboo, the 
learned professor will doubtless be engaged on the article 
11 Chemistry," to occupy an entire volume of the 101st 
edition of the “ Britannica,” which will still be published 
by the eminent firm of Black. 

Mr. Butler repeats the common statement, that the 
atomic theory first suggested itself to Dalton during his 
investigations on light carburetted hydrogen, and olefiant 
gas , the matter is probably of little moment, but as an 
historical fact it may be noted that the germ of his great 
work is to be found in his “ Experimental Inquiry into 
the Proportion of the Several Gases Contained in the 
Atmosphere," read before the Literary and Philosophical 
Society of Manchester m November, 1802. In this 
paper Dalton states that one of the component gases— 
the oxygen—has the power of combining chemically, m 
two different proportions, with nitric oxide, to form two 
distinct compounds , and that the quantities by weight or 
oxygen which thus combine are in the latio of one to 
two. It was this circumstance which first aroused 
Dalton’s attention to the fact that one chemical element 

o 
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can combine with another in two different but definite 
proportions by weight. The study of the hydrocarbons 
and of carbon monoxide and dioxide was sot taken up 
until two years later. (See Roscoe's “John Dalton and 
his Atomic Theory," Science Lectures, 1874.) 

It has probably been from considerations of space that 
Mr. Butler has been unable to do more than glance, in 
the briefest possible manner, at the progress of modem 
theory, and we fear that m one or two instances, his 
reader may complain that in the effort to be concise he 
has become obscure. The idea of the polyatomicity of 
the elements is dismissed in a single line. The doctrine 
of materia prtma has played such an important part in 
the past, and if we may judge from the signs of the times, 
is destined to play a still more important part in the future, 
that it is surely an omission of some moment to neglect 
all mention of Prout’s hypothesis, of Dumat's extension of 
it, of its unquestionable influence upon the French school, 
and of the labours of Stas in connection with it. It is to 
be regretted too that so little 15 said of the nse of what 
may be termed the physical side of chemistry; of, for 
example, the influence of Dulong and Petit's law, of the 
law of Avogadro, of Mitscherlich's law of isomorphism, 
and that no direct reference is made to modern notions 
of the constitution of matter. It is true that certain of 
these matters are mentioned in subsequent sections of Lhe 
general aiticle, but they have their proper place in a 
historical account of the growth of the science. Lastly, 
lhe value of this portion of the article would have been 
greatly augmented by some reference to the bibliography 
of chemical history f Mr. lluLler will exule the interest 
and curiosity of many students by his well-written and 
thoroughly readable sketch , he would have increased 
their gratitude by informing them how they might satisfy 
their craving for further knowledge. 

The second, and by far the largest, portion of the 
article (it occupies nearly two-thirds of the whole) treats 
of Inorganic Chemistry, and is the work of Prof. Arm¬ 
strong In its main features it differs considerably from 
the ordinary run of descriptive treatises, although we 
question whether any one of them exhibits a more com¬ 
plete coup d'wil of the present position of this branch of 
the science. No space is wasted on mere technics (if we 
may employ a word which is sanctioned by Worcester), 
and it would be almost impossible for one ignorant of the 
science to employ it as a vade me cum . It is characterised 
by the manner in which broad and comprehensive prin¬ 
ciples are grasped and illustrated ; entire groups are con¬ 
trasted or compared, marched up and down as it were 
like the skilful handling of battalions. Nevertheless, 
whilst we cannot but admire the fearless manner of his 
evolutions, we are afraid that Dr. Armstrong's love and 
zeal for system and generalisation occasionally allure him 
upon tender ground. The article is, presumably, not 
specially written for chemists, although we have no hesi¬ 
tation in affirming that every chemist who reads it will do 
so with pleasure, and therefore hypotheses such as that 
Epsom salts may be regarded as the normal magnesium 
salt of dihydrated sulphuric acid, H 6 SO fi , crystallised with 
five molecules of water ; or that the true formula or potas- 
•fam perchlorate n K a Cl a O B ; or that the molecule of 
selenium dioxide is probably not represented by the for¬ 
mula SeO| j or that the so-called hydrogen disulphide has 


presumably the composition HiS n ; which are not the 
-common property of the science, however ingenious and 
suggestive they may be, as these undoubtedly are, do not, 
we submit, come within the scope of a treatise which 
should primarily be a register of facta for the use of 
general readers. We allow that Dr. Armstrong is 
generally very cautious in his mode of stating these and 
similar conjectures, and possibly a very careful reader, 
whilst admitting their relevancy, would regard them in 
their proper light of tentative hypotheses ; but all readers 
are not careful; the beaten path, we are told, is the safe 
path; and although scientific preachers, unlike other 
preachers, may with impunity be as heterodox as they 
please among themselves, it may be doubted how far it is 
expedient to preach any other than perfectly safe doctrine 
to the laity. This is really the only piece of adverse 
criticism we have to offer. When facts are known they 
are stated, and with remarkable perspicacity As in¬ 
stances of careful and judicious compilation we may refer 
to the sections on ozone, hydrogen dioxide, and the 
organo-silicon compounds. A commendable feature is 
the recognition of the great importance of what we 
have before termed the physical side of chemistry \ and 
in this respect Dr Armstrong's treatise is unique * we 
have no hesitation in asserting that everything of value 
which recent investigation in the domain of chemical 
physicBhas brought to light is carefully interwoven in the 
proper place The results of the thcrmo-chemical work 
of Thomsen and others , of the work of Troost and 
Hautefeuille and Drodie on dissociation phenomena , of 
the researches of Berthelot and oLhers on the state of 
salts in solution; and of numerous other works scarcely 
less important, are duly set forth, and in such relation as 
to enforce their value and applicability. Indeed, in one or 
two cases wc have the results of work which has not yet 
been fully published, as in the account of the action of 
nitric acid upon the various metals It appears that with 
the exception of silver all the metals give with this acid a 
mixture, in varying proportions, of free nitrogen and 
nitrogen dioxide and monoxide If, however, we com¬ 
pare the behaviour of the acid in the case of the three 
closely-related metals, magnesium, rinc, and cadmium, the 
reducing action of the evolved hydrogen is found to be 
greatest with the magnesium, and least with the cadmium, 
which result Dr. Armstrong connects with the fact that in 
the solution or these metals, the greatest amount of heat is 
evolved by magnesium and the least by cadmium. But that 
the comparative reducing power of the hydrogen evolved by 
the action of the three metals stands in no direct relation 
to the heat developed on solution, appears to be evident 
from the circumstance that in the case of the deoxidation 
of solutions of vanadium pentoxide by the action of these 
metals, the very reverse obtains magnesium added to the 
solution of the pentoxide forms the trioxide, and the liquid 
becomes green ; under no conditions, apparently, is this 
metal able to bring about a lower degree of oxidation ; 
on the other hand, zinc and cadmium carry the deoxida¬ 
tion a stage further, and a lavender-coloured solution of 
the dioxide is obtained. And it would further appear 
from experiments which are in progress by the writer of 
this notice, that the amount of hydrogen which is effec¬ 
tive in the work of reduction, as measured by its power of 
deoxidising ferric sulohate. amounts. In tha case of sinu. 
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to about twenty-two per cent, of that which is evolved, 
whereas in the case of magnesium, under circumstances 
ns similar as possible, it is only about eight per cent. 
This, indeed, is but a portion of the broad problem of the 
connection between the conditions of a chemical change 
and its amount, one side of which, as Dr. Armstrong 
shows us, has already been attacked by Messrs. Harcourt 
and Esson. We may add, in this connection, that it 
would have conduced to clearness if, in the concise 
account of the work of these chemists, the term 
€t thiosulphate " had been substituted for that of" hypo¬ 
sulphite,” since we have the existence of Schutzenberger’s 
acid duly stated a few pages further on, and it, in accord¬ 
ance with Henry Watts’s suggestion, is called hyposul- 
phurous acid 

Of the remaining portion of the article, namely, that 
on organic chemistry, wc have bjt little space to speak 
In one respect Mr. Meldola has had the most diflicult 
shaie of the work, for it is no light task to be obliged to 
concentrate the essence of lmdcrn organic chemistry 
within less than forty pages The general arrangement 
of this section bears considerable resemblance to that of 
Prof Schorlemmcr's excellent Manual of the Carbon Com¬ 
pounds, and although it, of necessity, cannot be attrac¬ 
ts to the general leader, we can congratulate Mr 
Meldola on having producer! a compilation which will be 
highly serviceable to chemists T. L T 


PACKARD'S LlFE-HISTORIhS OF ANIMALS 

Ij/cAJi \to) us n/ Animals , im hiding Man ; or, Out lints 
of Compamtiv * JAnbryolo^w lly A S Packaid, jun 
(New \ork Holt and Co ) 

N the rapidly-shifting condmon of our knowledge of 
the development of all kinds of animals, it is a most 
difficult thing to produce a satisfactory treatise on Com¬ 
parative Embiyology None the less such a work is 
much needed by our university students, and the little 
book which Dr. Packard has put together may be recom¬ 
mended to them as containing a great deal of the latest 
nilormation on Lhe subject, well illustrated by diagrams 
derived from a number of widely scattered German, 
French, English, and Amencan periodicals 
At first sight Dr, Packard’s book appears considerably 
better than it really is. The student needs to be cau¬ 
tioned in using it, since it combines with much that is 
excellent a surprising amount of inaccuracy, and is sadly 
deficient in critical po*cr Dr Packard is a student of 
German zoological journals, and is too ready to attach a 
large measure of importance to German work because it 
is German. Moreover, though he has himself engaged 
in researches on the embryology ot the King Crab and of 
Insects, he has clearly not worked over a wide field m the 
subject, and consequently is not able to bring a trained 
experience to bear on the discrimination of the sound 
and the unsound observations and speculations of recent 
writers, 

Amongst the good points of the book (to take some of 
these to begin with) we have a figure supplied by Dr 
Bessels of bis Protobathybius Robesouh, the account and 
figures of various Monads from James Clark, Dallingcr, 
and Drysdale; the text and figures relating to the 
E chin ode rms j Lacaze DuthWj figures of developing 


271 


Dent ahum, figures relating to the development of 
Arthropods from the works of Bobrefzky, Kowalewsky, 
and Ganin , Morse’s figures of developing Tcrcbratulina ; 
Agassiz’s Tornana and Halanoglossus , Wyman’s embry¬ 
onic skates ; whilst good figures of larval Ascidians are 
also given. 

Whilst insisting on the service which the book will 
render to the young student, we shall now point to some 
of its shortcomings In the first place it is somewhat 
misleading to call attention in the title of the book to the 
two pages which are devoted to man. The Vertebrata 
altogether, are not treated with the same proportion of 
attention, relatively to our knowledge of them, as are the 
lower groups of animals. 

It may be pointed out that whilst giving a large 
number of very useful citations of recent cmbryological 
works, Dr Packard is not uniformly careful to ascribe 
the use of the terms and genealogical hypotheses which 
he employs to their rightful authors. In his chap¬ 
ter on the life-history of Lhe Mollusca, he makes use 
of the tenns Trochosphere and Veligei which I intro¬ 
duced into cmbryological nomenclature in my paper 
on the Development of the Pond Snail (Quart Journ. 
Micros Science, JS74), whirh he cites at the end of the 
chapter ; he does not, however, ascribe either the terms 
or the \uiws connected with them to tlieir aulhor I 
am induced to mention this omission specially, since 
Prof Semper of Wurzburg, in his last publication—a 
heavy octavo discussing the relationship between Verte¬ 
brates and Annelids—has made a leading feature of the 
'1 luchospliere, appiopriatmg the name as applied by me 
.ind the doctrine connected with it, without the slightest 
acknowledgment The lrnpiopneiy of Semper’s proceed¬ 
ing is the greater since lie makes 110 mere passing allusion 
to the Trothosphere, but puts forwatd a “ Trochosphere- 
theoiy" which is intended to eclipse the u Gastrula- 
theory ” of Ilaeckel. 

A few points amongst Lhosc which we have noted as 
blemishes may be conveniently cited in order of pages. 

Page 3 —We read u llathybius was first discovered, by 
Pi of, Wyvillc Thomson in 1869, in dredging at a depth of 
2,435 fathoms at the mouth of the Bay of Biscay.” It 
was not, but was described and named by Huxley m 
1 863 Thomson appears to have seen it in 1869, in a 
living state under the microscope, to judge from his 
description quoted by Packard Presumably this was 
not lhe sulphate of lime with which Bath) bius has since 
been identified by the same authority. 

Pages 24 and 25 —Urclla should be Uvella. 

Page 54.—“ We have by tearing apart a species of 
Sycandra (or Sycon) perhaps S. cihata, which grows on 
a Ptilota, found the plauula much as figured by Haeckel! 
Metschnikoff, and Carter, and anyone can with patience 
and care observe the life-history of the marine sponges.” It 
would have been more satisfactory if Dr Packard had 
told us whether the planuku he saw were like the figures 
of Haeckel or those of Metschnikoff; they certainly could 
not have been like both It is a mistake to dismiss one 
of the most difficult problems which is now baffling 
embryologists with the assurance that 11 anyone can with 
patience and care” solve it. 

Page 96.— 11 Sprat ” for young oysters should be "spat* 
Salcniky's observation on the young oyster, and his erro- 



272 


NATURE 


[ Jan . 25, 1877 


neons interpretations, are quoted with simple faith by Dr. 
Packard ; bo, too, are the same author's observations on 
Gasteropod development. 

Page 105 —A serious error is here revived as fo the 
identity of the velum of the Gasteropod larva, and the 
wings of such Pteropods as Styhola The older observa¬ 
tions or Gegcnbaur, and the later ones of Fol, have shown 
that the velum co-cxists with, and is quite distinct from, 
the expanded wing-like foot-lobes of the Pteropods 

Page 117 .—1 he mode of development of Grenadier's 
Cephalopod is not, as stated by Dr Packard, “ totally 
different 1 ' from that of the common cuttle-fishes. It 
differs only in the somewhat smaller size of the nutritive 
yelk. The marginal cilia have no significance. 

Page 12a—“ Penpatus has been pioved by the re¬ 
searches of Mr Moseley to be a tracheate insect, for in 
the young genuine trachea; exist, though they disappear 
in the adult, or at least have not been discovered." We 
should have expected to find Dr. Packard less inaccurate 
in what relates to the Arthropods The above is altogether 
misleading ; what Mr. Moseley found was that the adult 
Penpatus is richly supplied with trachea: He did not find 
trachea: in the embryos, but he found still more import¬ 
ant evidence of Arthropod character, namely, the pre¬ 
sence of a pair of foot-jaws, the first post-oral pair of 
appendages becoming modified in the course of develop¬ 
ment, so as to function as mandibles 

Page 207,—Amphioxus is said to possess f< primitive 
kidneys like the segmental organs of Worms." Of all the 
varied attempts to fix upon renal organs m Amphioxus 
there are none which quite warrant this statement The 
fact is Lhat nothing corresponding to Lhe segmental 
organs of Worms has ever been described in Amphioxus, 
excepting the “ pigmented canals.” Though sometimes 
one epithelial area and sometimes another is declared for 
the time to be " renal," functionally if not morphologi¬ 
cally, the truth is that no renal organs at all are known 
to exist in Amphioxus. 

Notes like the preceding might be multiplied were it 
worth while. Though such inaccuracy of statement does 
somewhat lessen the value of Dr. Packard J s book, it is 
nevertheless one which is really welcome, and serves very 
well the main purpose for which it was designed, viz, 
that of conducting the commencing student over the 
recent literature of that young giant, Comparative Em¬ 
bryology. 

E. Ray Lankester 


OUR BOOK SHELF 

Descriptive Catalogue of a Collection of the Economic 
Minerals of Canada , and Notes on a Stratigraphical 
Collection of Rocks. Exhibited at the Philadelphia 
International Exhibition. (Montreal, 1876.) 

THE geological survey of Canada, under the direction of 
Mr Selwyn, F.R.S., has placed in the Philadelphia 
Exhibition a collection of minerals and rock specimens 
of much interest, as they very fairly represent the geolo¬ 
gical productions of the Dominion, as far as the opera¬ 
tions of the survey have extended. The descriptive 
catalogue of these “ exhibits ” (we regret the use of thu 
new-fangled Americanism in a Canadian work) has been 
afaty drawn up bv the Geological Corps of Canada under 
tfc* following heads;—1. Metals and their ores. 2. 


Materials used in the production of heat and light. 3. 
Mineral3 applicable to certain chemical manufactures, 
and their products. 4. Mineral manures 5 Mineral 
pigments and detergents. 6 Salt, brines, and mineral 
waters. 7 Materials applicable to common and decora¬ 
tive construction. 8. Refractory materials, pottery-clays, 
and pottery, 9. Materials for grinding and polishing. 

10 Minerals applicable to the fine arts and to jewellery. 

11 Miscellaneous minerals This catalogue is sufficiently 
comprehensive, while Lhe arrangement is well adapted for 
easy reference, 

Along with the descriptions of the specimens under 
each head we frequently find a condensed account of the 
origin and progress of various industrial pursuits. Thus 
under the head of Class 2, " Materials used 111 the pro¬ 
duction of heat and light," we have short notices of the 
more important collieries in the eastern provinces of 
Canada, together with observations on the origin of the 
petroleum springs of Ontario. The region in which the 
petroleum beds occur is situated in the western part of 
Ontario, around the town of Petrolia, occupying about 
eleven squaie miles of level ground, covered to a depth of 
about 100 feet with bluish clay. The oil is tapped by 
borings, which penetrate a senes ot bluish dolomites, 
5hales, and marls to a depth of 380 feet under the clay, 
when a productive stratum is struck, and the oil, accom¬ 
panied by sulphurous saline water. Hows into the bore¬ 
hole, or well. lhe strata penetrated in boring the oil- 
wella, belong apparently to the “ Hamilton," " Chemung," 
and “ PorLage" groups, representing accoiding to Sir W. 
Logan, the upper portion of our Devonian beds, 1 but the 
petroleum itself is believed to originate in the hmc-stones 
of the “ Comiferous" formation which lie underneath; 
the strata occur in the form of a flattened dome. An¬ 
other source of petroleum is the “Trenton” group, much 
lower down in the geological senes, and referable to the 
Lower Silurian period. The geological posuion of the 
petroleum beds, as well as cases of actual observation, all 
go to show that the source of the mineral oil is animal, 
not vegetable The limestones of the Comiferous, Gasptf, 
and Trenton groups are more or less coralline, and from 
the observations which Sir W Logan lecords, it would 
appear that the oil is derived from the decomposition of 
the animal matter which originally filled the cells of the 
coral-rock. In such a position the oil has been observed, 
where these paleozoic milestones crop out at the surface, 
and where the limestone is overlaid by sandstone, as in 
the United Stales, or by shales or other materials, as in 
Canada. The animal oil has saturated these latter to such 
a degree that they have become underground reservoirs 
which can be made available by artificial means. 

The notes by Mr. Selwyn on the collection of rock- 
specimens suggest several points on which we should like 
to dwell, did space permit. We shall only, however, refer 
to the remarkable case of metamorphic action to which 
he calls attention ; namely, that to the south-east of the 
Valley of the St. Lawrence the formations are highly 
metamorphosed, their representatives to the north of that 
river being in their unaltered condition. This change 
takes place along a great line of dislocation ranging from 
Lake Champlain to Quebec and Gaspd, as descried by 
Dr. Sterry Hunt. The change in the condition of these 
beds, none of which are probably older than the Devonian 
period, is so great, that the hand-specimens are undis- 
tinguishable from others collected in Eastern Canada or 
Ontario of undoubted Laurentian age. That metamor- 
phic rocks may be of any geological period is a fact of 
which students of geology should be reminded; for we 
have recently had evidence before us. that some of the 
rising generation of geologists are still instructed in the 
exceedingly erroneous view that there is a u metamorphic 
system " of rocks forming the base of the general series. 

E. H. 

M Otology of Canidi," p. m, 
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LETTERS TO TILE EDITOR 

[The Editor dots not hold himself responsible for opinions expressed 
by his correspondents , Neither ean he undertake to return , 
or to correspond with the writers of rejected manuscripts . 
No notice is taken of anonymous communications ] 

Holly Berries and Rare Birds 

With reference to the statement which has been made by Mr. 
McNab of the Botanic Gardens in Edinbmgh, corroborated by 
Mr Darwin and others in England, that holly bemes are, this 
season, extremely scarce, it may be interesting to note that so far 
as this district is concerned, the holly is, on the contrary, un¬ 
usually rich in fruit tor many years I have never seen bo 
abundnnt a crop, and I suspect this will he found to be the case 
all over the West Highlands. 

We have had a most unusual winter, from its extreme mild¬ 
ness, skies almost continually densely overcast, and the persist¬ 
ence of ea&t wind. The rainfall for 1876 was not much in 
exces!) of onr average— fifty-three inches We have had little 
snow, and only one severe gale of wind. 13ut the barometer 
has been frequently very low, in sympathy with the destructive 
gales both to the north and to the south of us. 

I don't know whether it is due to any of those circumstances 
of climate that we have had two very rare birds—the great grey 
shrike, and the greater spotted woodpecker 

The shrike was seen here about twelve years ago, on one 
occasion; and a specimen of the woodpecker was killed about 
fifty years ago. About the time when the shnke was seen here 
on the lait occasion, several specimens were shot in different 
parts of the low country , but this winter 1 have been no case 
mentioned of the bird being observed. AkgyI l 

Inveraray, Jfmuaiy 20 

On the Southern Tendency of Peumsulai 

Tilli attention of those interested In physical geography has 
long been atLracLed to the remarkable fact LhaL almost all the great 
peninsulas of the earth trend southwards, and that the majority, 
aL nnyraLe, have an island, or group of islands, at Lheir southern 
extremity Thus Mrs Somerville, calling attention to this, says 1 
— “The tendency of Lhe land to assume a peninsulai form is very 
remarkable, and it is still more so thal almost all the peninsula! 
trend to the south, circum^Lances that depend on some unknown 
cause whi-li seems to have acted very extensively. The con¬ 
tinents of South Amulet, Afnci, and Greenland, are peninsulas 
on a gigantic scale, all directed to the south , the peninsula of 
India, the Indo-Chinese peninsula ; those of Korea, Kamtchatka 
Florida, Califomn, and Aliaska, in North America , as well aa 
the European peninsulas of Norway and Sweden, Spam and 
Portugal, Italy and Greece, observe the same direction 

“ Many of the peninsulas have an island, or group of islands 
at their extremity, as South America, which is terminated by the 
group of Tierra del Fuego , India has Ceylon ; Malacca has 
Sumatra and Hanes , the southern extremity of Australia ends in 
Tasmania, or Van Diemen's Land , a chain of islands runs Irom 
the end of the pcunuiila of Aliaska , Greenland has a group of 
islands at its extremity , and Sicily lies close to the southern 
termination of Italy ” 

Now may we not correlate this with the remarkable prepon¬ 
derance of ocean in the southern hemisphere, which M. Adhcmar 
lias suggested to be due to the alteration ot the centre of gravity 
of the earth, caused by the great southern cupola of ice? How¬ 
ever that may be, the preponderance of water in the south is 
very remarkable. Taking each parallel aa unity, the proportion 
of sea is as follow! — 
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Without at the present moment entering upon 

any discussion 

bo the cause which has produced this remarkable result, the 


fact at any rate seems to throw some light on the southern direc¬ 
tion of promontories, for which, as for aa I am aware, no cause 
has yet beat suggested. For let us suppose three tiacts of land, 
each trending north and south, each with a central backbone, 
but one with a general slope southwards, one with a northward 


slope, and the third without any. The first will, of course, 
form a peninsula pointing southwards, because as wc proceed 
southwards, less and less of the surface will project above the 
water, until nothing but the central ridge remains. The second 
tract, however, would also assume the same form, because, 
though by the hypothesis* the land does not sink, still the gradual 
preponderance of water would produce the same effect 

If, moreover, the central mountain ridge, a s is so generally the 
case, presents a senes ordetached summits, the last or such ele¬ 
vations which mes above the water level will necessarily form 
an island, situated, wUh reference to the land, like those men¬ 
tioned by Mrs Somerville 

Lastly, in the third case, the gradual diminution of water 
would tend to neutralise the elTect or the slope, and if the two 
were equal, the land would form, not a pointed peninsula, but 
on oblong tract 

If there is anything in the above suggestions it will throw some 
light on the southern trend of peninsulas by bringing them under 
the general law to which is due the remarkable preponderance 
of ocean in the southern hemisphere John Lubbock 

Down, Kent 


Basking Shark 

In looking over some old numbers of Nature, which I had 
not been able to read, owing to my absence from Florence, I 
came acrosi Dr. E Perceval Wright’s interesting article on the 
basking shark, Stlache maxima (Natorj, vol xiv p 313), 
which I read with much pleasure, and on which I would beg to 
offer a few observations, wlrch I hope will not be considered 
as coming too late, 

First and foremost, Dr Wright in justly lamenting the absence of 
information 011 a most strange and singular form ol Elaamobranch 
fish, far from being rare on the British coasts, entirely omits to 
mention the exhaustive ind most important memoir on the genus 
Sela\hf l published by Prof F Pavesi, of Pavia, in the Annali 
del Musco Civico di Stona Natural* di Genova x edited with so 
much ability, and mostly at his own private expense, by mV 
friend, Lhe Marquis G Dorn In IUly wc usually lake much 
pains to be anjour of foreign sucnLific literature, and we are 
striving To do our best to form a good suentific literature of our 
own, therefore we may be excused if we feel anxious that it 
should be moie generally known and appreciated abroad. Dona's 
Amixdi include most important zoological papers, and form 
already eight big volumes, which have cost the editor no small 
amount of pains and money , and it is most desirable that they 
should not escape Lhe notice of working zoologists oul of Italy. 
Indeed. I may refer to some of the leading English zoologists, 
and more especially to my friend Dr. P. L. Sclater, to cor¬ 
roborate my assertion 

Prof Pavesi’s paper, 11 Con'nbiuione alia Stona Naturale del 
genere Selache, is continued 111 the sixth volume of Dona’s 
Anna/e, published in 1S74, and li.nl Prof Wright read it, ho 
would have discovered that the very conflicting opinions on 
SelacAe, Polyprosopus , and Fscudotnacis had been most carefully 
examined, discussed, and sifted, that all the anatomical and 
zoological labours of well known and little known savants on 
the subject hod been carefully analysed and critically studied by 
Prof Pavesi, who in illustrating in a very lucid and minute 
maimer Lhe zoological affinities and anatomical peculiarities of a 
fine specimen of Selache captured at Lerici, near Spezio, on 
April 25, 187 f, has succeeded 111 solving the Gordian knot which 
confused the true relations of the three genera above cued, and 
refers those strange Sclacoids to twj forms Selache maxima 
(Gunn) and S, rodtata (Macn). To Lhe latter spccieb, character¬ 
ised by a most singular snout, is to be referred the Lerici speci¬ 
mens, now in Lhe Museum of the University of Genoa; one 
captured near Keggio (Calabria) u& May, 1795, and described 
by Macri u Squalus rostratus, and lastly, the basking sharks, 
captured on the Western British coasts, and described In an 
incomplete manner as Polyprosopus by Couch, and as Squalus 
or CetorMmus rostratus by Cornish. 

Prof. Paveu has largely illustrated the anatomy of S. rostrata 
in his memoir, especially the skeleton of the Lenci specimen 
which is preserved entire in the Genoa Museum f ne also 
describes and figures the strange baleen-like fringes which adorn 
the bronchial arches. IIenry J. Giglioli 

Florence 

[We have received a communication from Rev. M. 

Harvey, of SL John's, Newfoundland, mentioning that a spe- 
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claim of the basking shark had been captured entangled in some 
salmon nets off the south Bhorc of Conception Bay in August, 
1876. Mr Harvey thinks that the shark wu probably feeding 
on caplin, as the Bay was full of shoals of this little fish. The 
teeth in his dried specimen were about a quarter of an inch in 
length, though probably in the fresh state they hardly projected 
beyond the gums. For other details we would refer Mr Harvey 
to Prof. Pavesi's memoir quoted above, with the hope that he 
may still further continue his interesting investigation of the 
fauna of Newfoundland.— Ed ] 


The "Challenger” Collections 

ll is a rather remarkable proof of the increased interest taken 
in natural science, that no one worth listening to has ventured to 
make a remark in disparagement of the Challenger expedition, or 
10 utter a growl at the liberal support accorded to it from the 
national fund. This god far to show that extensive classes of 
the community are able 111 various degrees to appreciate the 
objects and results of the expedition. One of these results is the 
collection of specimens in natural history It is on the final 
destination of this collection that I wish to offer a suggestion. 
Wirhin my own recollection it would have been dilficulL to name 
half-a-dozen public museums in Great Britain anil Ireland where 
a senes of objects, such as could be formed ouL of the duplicates 
in Lhe Challenger collection, would be sure of mceLing with a 
suitable reception. The number now would probably exceed a 
score, exclusive of museums in public colleges and schools , at a 
rough estimate the total number maybe put cIoah as at least 
forty. The supported of these museums, as public Lax-payer*, 
have willingly contributed towards the expenses of the laLe noble 
and success/ul expedition , but it is not alone on this ground 
that I wculd rc5| eLlfully urge a recognition of their claim to 
share in the treasure (rove, but rather on the ground of the 
impulse Lhat might be given to the atudy of natural science, and 
to the cordial suppoit ot plans for further expeditions of a like 
character. 

For reasons which will be obvious on reflection, it would be a 
great saving of time and trouble to those engaged in the arrange* 
ment of the specimens if public museums were invited to send 
ID, on or before a certain fixed day, to some central boaid, an 
expression of their desire to participate in the benefit of the 
Challenger collections, at the same time stating the grounds of 
Llieir claim, and the department in natural science in which they 
would prefer to receive contributions The examination and 
determination of these applications must be a work of time, 
therefore the sooner the plan is set on foot the better Mono* 
graphs will probably be published, and museums will purchase 
mem ; but tney cannot buy the specimens, and the value 01 Lhe 
monographs to any institution will be increased tenfold by the 
possession of authenticated specimens of some of the species 
described Of course there are universities and other centres of 
AcicDUfic Leaching which must come first, but I respectfully and 
earnestly protest against drawing the line of exclusion too strin¬ 
gently. There is now a great national opportunity for encour¬ 
aging m a substantial way the instruction given in lectures and 
science classes, which often languishes for want of illustrations 
I know of stores of natural history treasures. If only they had 
been dispensed in wisely apportioned nuclei, how valuable, by 
this time, might have been the collections accumulated round 
them. If selection amongst the claimants be impossible, might 
not senes be made up for loan or sale? It will be unworthy of 
the way in which the Challenger work has been done, if even a 
single Khizopod shall find us resting-place in a dust-hole. 

Henry H Higgins 

Traces of Pre-Glacial Man in America 

In Nature, vol. xv p. 87, you have given an outline of a paper 
by Frof Hughes, read before the Cambridge Philosophical 
Society, “in which he criticised the evidence offered to support 
the view that man existed on the earth during or before the 
glacial period." As concerning the question of the antiquity of 
man in North America, I would first call attention to Lhe re¬ 
mark! On thu subject by the late Frof. Jeffries Wyman, the 
moat cutotioiu and careful of archaeologists, who writes . 1 11 The 
gffccicnE remains found in California, brought to the notice of the 
scientific world by Prof J. I). Whitney, and referred by him to 

1 11 Frah Water Shah-mounds of Florida 11 Fourth Memoir of Peabody 
Academy, Salem, Mass., USA, December 1874, p 45, 


the Tertiary period, &c," to which is added a footnote, that " the 
ample evidence collected by Prof Whitney, but not yet published, 
substantiates the opinion given above with regard to age. The 
omission of the Calaveras skull would not weaken the evidtnee as to 
the existence of man in the 7 ertiary period m California ” Inas¬ 
much as the Glacial period occurred at the dose of the Tertiary 
period, it Prof Whitney’s discoveries are conclusive, as to this 
hide of Lhe Atlantic, does it not follow that man mint have existed, 
certainly in Abia, prior to the glacial epoch? We are assured 
by all ethnologists, that man migrated from Asm to America, 
and now we are offered proofs of his Araencan sojourn, of a 
date preceding the occurrence of glacial conditions Speaking 
of the Eskimo, Dr Peschcl remarks 1 “ The identity of 

their language with that of the Nainollo, llieir skill on the sea, 
their domestication of the dog, their use of the sledge, the Mon¬ 
golian type of their faces, their capability for higher civilisation, 
are sufficient reasons for answering the question, whether a mi¬ 
gration Look place from Asia to America, or conversely from 
America to Abia, 111 favour of the former alternative , yet such 
a migration from Asia, by way of Behring’s Strails, must have 
occurred at a much later peuod than the first colonisation of the 
New Wot Id from the Old one " Again, in speaktug of the Red 
Indians, he remarks J 11 IL is not linpjfsible lhat the first mi¬ 
grations took place at a time when wliat is now the channel of 
Behring's Straits was occupied by an isthmus lhe climate of 
those noithem Mioies must then nave been much milder than at 
lhe present day, fur no currents from the Frozen Ocean could 
have penetrated mLo the Pacific.” 'I hi* reference to a milder 
climite mutt necessarily refer to the genial warmtti of Pliocene 
times , for scarcely under other circumstances can we find tune 
enough to explain the various phases of lo'.t civilisation?, es¬ 
pecially in South America Whether or nut the supposed traces 
of glacial and pre-glacial min in Euiope be really iuch-—if the 
archeology of North America has, 50 far, been correctly inter¬ 
preted—then, unless Lhey have been totally destroyed, unques¬ 
tionable traces of such early man will be ulcmnLely discovered ; 
but if such “ finds” should nevei gladden English archxologisti, 
the earnest workers in America have rendered it certainly true 
that in Asia, and duubtless in Europe, man did exist during the 
closing epoch o| the Tertiary period, if there is, indeed, no error 
in the supposition that our American abongines migrated from 
the Old World (,u\S C, Annul L' 

Trenton, N J, U S A, December lb, 1S 76 


Glacial Drift in California 

In a leccnt later from my biothcr residing in California, lie 
describes a curious moraine or drill foimatioii, which may, per¬ 
haps, be as new to some of your reader? as it was to myself. 
Ills description, wiLh a few verbal alterations, 1a as fulluws 

11 The plains for a distance of from five to twenty miles fiom 
the foot of the Sierra Nevada arc covered with what are locally 
termed 'hog-wallows * The surface thus designated may 1 be 
represented on a small scale by covering the bottom of a largo 
flaL dish with eggs distributed so that their longer axes shall lie at 
various angles with one another, and then filling the duh with 
fine sand to a bale more than halt the hciglu of the eggs. The 
surface of the sand and of those parts of the eggs which me 
above it, gives a fair representation of the 1 hog-wallow 1 land. 
The mounds, which are represented by the eggs, vary from two 
to five feet m height, and from ten to Lhirty feet in diameter, 
some being nearly circular, some oval, while others are more 
irregular in ihape Those nearest the fuot-hills are the largest, 
and Lhey gradually diminish in size as they extend out into the 
plain. They are composed of gravel and boulders of irregular 
sizes, generally covered with a surface-soil, but sometimes bare, 
These tracts, which are very extensive in some parLs of the State, 
have been till lately unexplained, but it is now generally ad¬ 
mitted that they are due to the retreat of the broad foot of the 
glacier, leaving behind It a layer of dlbrts or moraine-mat ter, 
which has become arranged in its preient form by the innume¬ 
rable nils that issued from the retiring sheet of ice A living 
glacier has lately been discovered far up in the Sierra Nevada, 
Dear the head waters of the San Joaquirn River." 

Perhaps some of your geologicalreaders may know it any similar 
formations occur elsewhere \ and may favour us with their views 
as to whether so extensive and uniform a deposit could be due to 
a retreating glacier alone, or would not rather require the ageney 

1 " Races ot Man," by Dr Oscar Fuchd New York, 1876. p. 356. 

1 Ibid , p. 4<w> 
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of a temporary lubmergence to spread out the dibns with such 
uniformity. During the retreat of the waters, pluvial acLion 
might peihaps wash away the softened soil in the regular manner 
described. Alfred R, Wallace 

The Number of Species of Insects 

Pit of. Huxley is very much with m the mark when he estimates 
the species of insects at 11 about 100,000, if nnt more." Were 
I to estimate the number of described species at 200,000, 1 
believe the figures would also fall short of the truth, even allow¬ 
ing a liberal margin for synonyms. In one order alone ( Coleopterd) 
it is estimated that 80,000 species have been described 

1 could enlarge upon the bearing these figures have upon 
theories on the geographical distribution of animals, buL content 
myself with the remark that the groups of inaecU selected by 
writers on the subject are those in which colour is most pro¬ 
minent and structure least differentiated 

Lewisham, January 12 R Me Lachlan 

[We sent the above to Prof Iluxley, who has appended the 
following note — 11 It was not my object to give an accurate 
estimate of the total number of species of insects. Gerstaecker, 
in the new edition of Bruun’s 1 Thier-rcich,’ gives 200,000 as 
tile total number of species of Arthropoda , but 1 dare say that 
Mr McLachlan has good grounds for the chum he puts in for 
insects alone 11 T. H, IIuxliy”—Fd. | 


Meteor 

Precisely at 6 1' M , on the 19th insL , I saw a splendid 
meteor Inverse the sky from n point about midway between 
Orion's belt and the Pleiades to a point directly undei the moon, 
and about lo n above the horizon It was pure while and dazzling, 
lasted about five seconds, emitted no sparks, except at the 
moment of disappearance, and was about hilf the size of the 
moon at Ihe time R M. Barrington 

Bray, Co Wicklow, January 21 


Diurnal Barometric Range at Low and High Levels 

\ our notice undLi Lius head (vu). \v p 187) of my paper 
on the daily inequalities of the baiomutcr at Mount Washington 
imd Portland, Maine, has hit a blot ol which I was unconscious 
until now Had I been more Ilian a student writing one of his 
fust essays in meteorology, I should probably, like yourself, 
have suspecLed something wrung in the PorLland curve The 
morning maximum and the afternoon minimum, as you point 
out, occur very much earlier than is usual 

Differences varying from +0027 inch to - 0 004 inch 
between your averages of General Myer’a figures and those 
given m my paper did not surprise me, as mine were intended to 
represent Lhc temperature of 6o u F , while you have probably 
taken the observations either as already reduced to 32°, or have 
yourself reduced them to this temperature. My own impression 
is and was that Lhc printed observations are not coirecLed for 
temperature, and in order to make the comparison with as little 
change as possible in the anginal figures lor the three stations I 
brought each to something near a mean temperature for the three 
attached thermometers. Unfortunately, and here comes the 
blot, I now find that, by some mischance, in taking out the dif¬ 
ferences for Portland the external temperatures were taken Instead 
of those by the attached thermometer I exceedingly regret this, 
and shall as early as practicable make the required con ecLion. 

Fortunately this error does not affect the purport of my paper 
or the suggestions which I offer in it towards the explanation of 
the long-vexed question of Lhe cause or causes of the doily in¬ 
equality of the barometer. 

An acquaintance with the variations of the daily barometric 
curves, which depend on change of season and difference of 
locality, would undoubtedly be of assistance In drawing these 
curves when the observations for only a few hours are given, hut 
the six hours for which the Portland figures are given are «.o well 
distributed ai to leave little uncertainly as to the general form of 
the curve in this case I should not, however, be satisfied with 
any curve for the Portland observations which, when aualy-ed 
hr the usual formula and reconstructed from the co-efficients thus 
obtained, did not reproduce the original observations, and also 
the interpolated values for the other hours, wuhin n limit of emu 
of 0*001 inch. Unleu your curve can aland this teat I shall not 
be satisfied with your deductions as to the epochs of maximum 
and min i mum values. Having hod much experience in drawing 


such curves, I venture to assert that the Portland observations, 
whether taken as they are printed or after a correction fur tem¬ 
perature, will still give the morning maximum and afternoon 
minimum of the barometer much earlier than is usually the case 
in this country If my paper draws attention to any singularity 
of this kind it will mitigate the disappointment caused by the 
mistake in the temperature correction 

I append the time* of maxima and minima for Portland, May, 
1872, as corrected , also similar data for five years at the Naval 
Observatory, Washington, U S f and for Oxford, England 

Tun* r 0/ Daily Maxima and Ahmma of the Barometer for the 
Month of May 
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by Prof. J R Eastman 

Mean for sixteen years at Ox¬ 

' 2 0 

1 
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ford, England 

3 55 

7 SS 

, 16 25 

|22 45 

Liverpool, January 5 
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Former Climates 

11 appears to be established that a climate favourable to the 
giowth ol coal plmtia and coral builders has prevailed in latitudes 
where the *1111 now shines for about Beven months oul of twelve. 

WiLhoul inquiring how lL cum about that a u arm sea once 
wash* 4 polai coribls, it would be interesting to learn whether 
the plants and animals concerned in the production of coal forests 
and coral reefs can fiouribh undLr these conditions of light supply. 

Ilolmwood, Palmy Hill D PlDGEON 


Tape-worms of Rabbits 

Having had occasion to dissect a number ol wild rabbits, I 
have bun surprised to find that lhe majority of them are infested 
with a large species of tape-worm Can any of your reader* 
inform me whether llie lile-hisLory of Lins parasite lias ever been 
made out ? 1 he case appears to be a remarkable one, because 

the host cannot here be suspected of ever taking animal loud 
Unlcts, therefore, we suppose that the tape-worm of a rabbit 
differs fiom oilier tape-worms in noL passing through a hydatid 
stage, il becomes difficult Lo explain the very general occurrence 
of thu, species, Georgi- J Romanes 


P OLA fi/S COPE OBJECTS 

HE following is an interesting combination *—When 
lhe polariser and analyser are crossed, insert a 
concave place of quartz cut parallel to the axis, with its 
axis inclined at 45“ to that of the polariser, add to this a 
quart/ wedge uiL also parallel to the axis, having its axis 
placed perpendicular to that of the concave plate. The 
coloured circles, shown by the concave plate alone, will 
be seen to be displaced in the direction of the thicker 
edge, to a distance dependent upon the angle of the 
wedge. Also, as the wedge is made to slide in or out, 
the circles will be seen to expand or contract, according 
as the thicker or thiftner part of it is presented to the h 
oF view. 

The explanation of this is to be found in the fact that <1 
combination of two crystalline plates is optically equiva¬ 
lent to a single plate, whenever the axes of the plates are 
either parallel or perpendicular to one another. This 
follows immediately from a comparison of the mathe¬ 
matical expressions for the intensity of the light at any 
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g art of the field in the two cases. The expressions will 
e found in Verdet (Oeuvres, tome vi p 1 io), who further 
remarks that, if the two sections are parallel, the addition 
of the second 15 equivalent to an augmentation, or a dimi¬ 
nution of the thickness, according as the two plates are 
both positive or both negative, or are one attractive and 
one repulsive. If the principal axes of the plates are 
perpendicular, the addition of the second plate is equi¬ 
valent to a diminution of the thickness when the plates 
are of the same sign, and to an augmentation of thickness 
when they are of opposite signs. 

When, as in the case proposed, the second plate is a 
wedge, the effect of the combination will be the same as 
if the flat side of the concave plate were cut away wedge- 
wise, but in direction opposite to that of the actual wedge. 
Optically, then, the bottom of the concavity will be thrown 
towards the side on which the combination is optically 
thinnest; i.e , on which the actual wedge is thinnest. 

The sliding of the wedge will not alter the displacement 
of the centre, which is dependent on the angle, and not 
on the thickness of the wedge, but it will alter the total 
thickness of the compound plate, and consequently the 
diameter of the circles. 

In addition to the above, I may mention another piece 
devised and constructed for mo by Mi. C. D. Ahrens. 
This consists of two quartz cones, one hollow, the other 
solid, fitting into one another ; one cone is of n^ht- 
handed, the other of left-handed, quartz, and the axis of 
each is parallel to that of the crystal The polarisation 
figure due to this combination is of course a senes of 
concentric circles, which expand or contract when the 
analyser is turned in one direction or in the other. 

If the field of view be examined at various distances 
from the centre, it will be found that there is a distance, 
viz., where the right and left-handed cones compensate 
one another, at which there is no colour, but only an 
alternation or light and darkness In the immediate 
neighbourhood of this the red and orange assume the 
brown and drab hues due to low illumination, in accord¬ 
ance with Helmholtz’s experiments, beyond this the 
colours are more brilliant, while at still greater distances, 
where the thickness of one cone much exceeds that of 
the other, the colours become more pale. 

Combe Bank j W. Spottiswoode 


MUSEUMS 

'T'HE subject of Museum management and arrange- 
ment having lately been commented upon by Prof. 
Flower in a lecture delivered at South Kensington 
Museum, and printed in Naiure of December 14, 28, 
ct seg, t and also by Prof. Boyd Dawkins in an address to 
the Manchester Literary and Philosophical Society, 
noticed in Nature of December 7 , it may not be an 
inopportune time to suggest to those who have the 
management of these institutions the desirability of their 
mutual co-operation in order to develop them to their 
fullest extent. The great progress which has been made 
during the past few years in the establishment of mu¬ 
seums in the various provincial towns of this country is 
highly creditable to those who have assisted in the move¬ 
ment, and the influence which they might have, if pro¬ 
perly utilised and developed, on the education and intel¬ 
lectual progression of the people, gives them a forcible 
claim to national and individual support. 

There is no doubt that the present financial support 
piven to museums is totally inadequate to maintain them 
in an efficient state, and we hope to see this remedied to 
some extent in the next session of Parliament, by the 
adoption of Mr. A. J. M unde lla's Bill for Increasing the 
Library and Museum Rate, the penny rate not realising 
sufficient money, except in large and wealthy towns, to 
sen r e the purpose for which it is intended. Mr. Mun- 
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delta's Bill gives the power to levy a rate, not exceeding 
id . in the pound, for the purpose of establishing and 
maintaining free libraries and museums, and in those 
towns where there is no museum, but only a library or 
libraries, the rate not to exceed 1 \d in the pound. This 
slight increase would not press heavily on any section of 
the ratepayers, while it would enable many of our libra¬ 
ries and museums which are now languishing for want of 
funds to go on in their wide sphere of usefulness with 
increased vigour and zeal. 

The important conference of the mayors of towns nnd 
chairmen of museum committees, which was held in Bir¬ 
mingham on the 5th instant, to discuss and urge the 
claims of museums and galleries of art to some of the 
sui plus funds remaining from the International Exhibi¬ 
tion of 1851, and also to the duplicates which are stored 
away in Government collections, is a step' in the right 
direction, and we hope that it will be productive of good 
results. 

With the mere general diffusion of education among 
the great masses of the people which it is hoped will 
result from the passing of the recent elementary educa¬ 
tion acts, the class of readers and students will be 
greatly enlarged, and wc might naturally look for some¬ 
thing being done by the Government to meet the increased 
demand for books and objects of study which is likely to 
follow ; and wc see no reason why museums themselves 
should not be occasionally converted into schoolrooms 
where teachers could bring their zoological, geological, 
and other natural science classes, and find well-arranged 
material for illustraiing their lessons. Of course we take 
it for granted that these sciences will eventually be taught 
m all elementary schools under Government control 

With regard to the preservation and arrangement of 
specimens in museums, those who had the pleasure of 
listening to Prof Flower’s lecture cannot havefailed to carry 
away some useful suggestions, and his remarks, together 
with those of Prof Bovd Dawkins on the neglected and 
unsatisfactory state of many of our museum collections, 
are well worth the consideration of those in charge of 
them. What ought fairly to be the aim and scope of a 
provincial museum is a question which each town must 
to a great extent answer for itself, as it must depend on 
the resources of the neighbourhood and on the facilities 
possessed for obtaining certain classes of objects , and 
curators would do wisely to content themselves with doing 
only what can be done thoroughly and well, be it ever so 
little, and not to accept objects simply with the view of filling 
empty cases We are well aware that curators arc not 
always responsible for the incongruities which get into a 
museum, and if the refusal of objects were always leTt 
with them, we should not have museums sinking into 
advertising establishments or mere curiosity shops. We 
do not, however, intend now to go into this subject, but 
in order that all the important matters connected with Lhe 
work of museums may receive full and careful considera¬ 
tion, we would suggest that an association be Torn cd, to 
consist of curators and others engaged in the arrangement 
of museums Such an association need not in any way 
interfere with those now existing, as there is a sufficiently 
wide field for discussion and action included in the work 
and development of museums without treading on the 
ground occupied by othci associations. By holding pe¬ 
riodical meetings and constantly changing the place of 
meeting from town to town, the various museums of the 
kingdom could be inspected, and their contents and plan 
of arrangement discussed and criticised. Friendly com¬ 
munications would thus be opened among all museums, 
and exchanges could be arranged to their general ad¬ 
vantage. Much might be said as to the necessity and 
work for such an association, but we content ourselves, 
for the present, with suggesting it, and now leave the 
matter to be taken up by those most intimately concerned. 

E. H. 
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ACROSS AFRICA 1 

O UR readers are no doubt already familiar with the 
main results of Commander Cameron's remarkable 
march across the continent of Africa ; many details con¬ 
cerning' it have appeared through various channels 
These, however, have only been sufficient t) whet the 
appetite of all who take an interest in African exploration 
for the complete narrative ; this we And quite as interest¬ 
ing and informing as we had reason to believe it would 
be Commander Cameron has not attempted 
to produce a highly polished summary of ihe 
copious notes he seems to have taken by the 
way; he takes the reader along with him step 
by step and day by oay over the long and to 
him often tedious route he had to travel, and 
in the end the reader finds he his become pos¬ 
sessed of a substantial amonnL of new informa¬ 
tion concerning one of the most important 
sections of one of the most interest rg con¬ 
tinents. 

Commander Cameron's story is so well known 
that to summarise it here would merely be to 
repeat what we have already given on various 
occasions The primary object of the expedi¬ 
tion which he commanded, it will be remem¬ 
bered, was to seek and succour the great 
ljvingstone, whom Stanley had just discovered, 
alter the explorer had been hidden in the 
centre of Africa for five or six years. Cameron 
ai leader, with Ur Dillon, Lieut, Murphy, and 
poor young Moffat, who had sold his all to en¬ 
able him to find and help his uncle, set out from 
Bagamoyo with a large following, early in 1873. They had 
only got as far as Unyanyemb£ in' October when they | 
were sadly surprised by the bearers of Livingstone's 
remains, the greaL traveller having died in the previous 
May on the south of Lake Bangweolo, almost on the 
same day as his enthusiastic nephew perished on the 
threshold of his search for his uncle. Under the new 
circumstances Lieut. Murphy decided to return, Dillon 
was compelled by the state of his health to 
accompany him, and Cameron resolved to pro¬ 
ceed alone to take up and continue the work 
of his immortal predecessor. By doing so, he 
rightly believed he was carrying out the spirit 
of his instructions. Dillon's sad end, a few 
days after he left Cameron, is already known 
to all 

Cameron’s route may be divided into four 
sections First, from the coast to Ujiji ; second, 
the survey of Lake Tanganyika; third, his 
journey to Nyangwd, on the banks of the broad 
Lualaba; and fourth, from Nyangwl, south 
and west, to the west coast, The first part of 
this route is already to a considerable extent 
familiar to those who have read the narratives 
of Burton, Speke, and Stanley. Nevertheless, 
it will be found that Commander Cameron has ^ 

added considerably to our knowledge of its 
appearance, its products, and its people. The ^ 

admirable senes of levels which he was able 
to take from first to last, and the results of ” 

which are condensed in the section that 
accompanies his interesting map, shows that 
the ground rises till about the thirty-fourth de- 
free west, when it slowly slopes to the centre of 
4 he continent, which is a wide hollow or basin, rising very 
gradually towards the western coast, on which side the de¬ 
scent is very steep. The country between the coast is 
varied in character, sometimes level, and sometimes very 
hilly, frequently swampy and liable to be inundated by 

1 M Across Arnes.” Fy Vernsy Lovell Comoros, CB, DCL, Cum- 
niaidsr R.N a vol* (London Doldy, tabular, ud Co., iB 7 ) 


the overflow of the numerous rivers which water it, but 
very often well wooded, thickly populated, and fertile It 
is cut up into a number of stales inhabited by various 
small tribes independent of each other, the appearance, 
manners, and customs of which are frequently referred to 
1 by Commander Cameron. Of the Wanyamwesi, espe¬ 
cially, he has much to say, for at Unyanyembl, in their 
territory, he was detained for many weeks by fever, and 
indeed did not reach Ujiji till February, 1874, after in¬ 
numerable troubles caused by his scratch lot of followers, 



IlemU uf Men of Manyuuna 

and being fleeced at every hand by the chiefs through 
whose villages he had to pass 

Cameron was well-received and well-Lreated by the 
Arab traders at Kaweld, the capital of Ujiji, and here he 
fortunately secured Livingstone's paws. After measur 
mg a short base-line, he set out on MaTch 13 to circum¬ 
navigate the southern half of Lake Tanganyika. Our 
readers will remember that Burton and Sp_ke were able 





Tanganyika Fuhc» 

to survey a comparatively smill portion of the lake in the 
neighbourhood of Ujiji, while Livingstone and Stanley 
coasted the east side of the northern part, and a portion 
of the north-west coast. Cameron has, therefore, by his 
survey been able to add considerably to our knowledge of 
this interesting lake He sailed along the eastern side 
of the southern half, crossed to the west just before reach- 
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mg ihe end of ihe lake, passed up ihe west side, examined 
Ibe Lukuga, and relumed to Ujiji on May 9 * His work 
contains a great deal of information as to the result of this 
survey, and he has been able to lay down, we have no 
doubt with considerable accuracy, the contour of the 
shores. These are mostly high and rocky, covered with 
trees and other vegetation, often fringed with dense reeds, 
and cut up by a multitude of streams. Animal hre of 
all kinds, quadrupeds, birds, insects, fishes, abounds 
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Nyan^wu from the Ki\(.r 

around and in the lake, the scenery of which Cameron 
describes bs of surpassing beauty. The western shores are 
well peopled by 1 fairly mdustuous population, but many 
portions of llie east coast have been devastated by slave- 
hunters, evidences of whose destructive ra^ds were seen 
all along Cameron’s route. With regard to the river 
Lukugu, which Cameron believes to be ihe outlet of Lake 
Tanganyika, and an affluent of the Lualaba, he has some 
interesting notes. He believes he traced a distinct cur- 
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purpose. 



Hui in take Mohrya. 

rect westwards, and sailed up several miles until stopped 
by a dense bamer of vegetation which crossed from tide 
to side* As we said when referring to this point pre¬ 
viously* we do not think much is to be gained by discus¬ 
sing the question in its present shape. It it not as if no 
further data were to be obtained, tbe question is one 
capable of demonstration by ihe attainment of additional 
information, and we hope that Mr. Stanley will be able to 
set It at rest as satisfactorily as he has settled the contour 


of the Victoria Nyanza. To Cameron geographers are 
greatly indebted for the large additions he has made lo a 
knowledge oLLake Tanganyika. 

| About a fortnight after his return from this survey— 

| which, we ought to say, was carried out amidst innume- 
1 rable difficulties caused by the timidity and inefficiency 
| cf his crews—Cameron crossed the lake to make for 
1 Nyangwg m the hope of obtaining boats to take him 
I down the Lualaba. He passed over preity much the same 
route as did Livingstone, whose memory he 
still found alive among the people. The two 
main districts in this route are Uguhha and 
Manyuema, and the people arc among the 
most interesting with whom Cameron came in 
contact. In Uguhha copper is largely worked, 

, - 7~_ and shaped into curious cross-bars, and in 
Manyuema iron ore n found and largely 
smelted in elaborately and ingeniously-cun- 
structed furnaces. The people of Manyuema 
are in many respects peculiar, and although 
indoubted cannibals, superior to the tribe* 

. rcurvd them. Cameron believes them to be >i 
superior intrusive race, Llie lower classes being 
aborigines They live in well-built houses, 
airanged m neat villages, and are of fine phy¬ 
sique. They seem well deserving of further 
study. 

At Nyangwd Cameron was well treated by 
an old Arab who had been kind to Livingstone, 
but to his great disappointment he failed in 
obtaining boats to carry out his cherished 
He was assured by many people, both 
here and in his journey southwards, that the Lualaba, 
a fine broad stream at Nyangwd, Rowed westwards into 
a large lake, Sankorra, lo which men came in large boats 
capable of holding 200 people, for the purpose of trading 
From the lrleresting data collected by Cameron we must 
say that he has good reason for connecting the Lualaba 
with the Congo, and regarding the latter as the great 
drainer of all the region to the west and norih-west of 
Tanganyika. The Lualaba is in the very lowest 
part of tbe great Central African basin, is a 
river cf very large volume, which, in the upper 
part of its course receives various affluents, and 
it is difficult to conceive what other south-west 
African river except the Congo could carry off 
all this drainage. Still there is an extensive 
reg'on, from about 5 0 N to io D S. waiting to be 
explored, and until this is done we think it pre- 
s mature and unnecessary to maintain any pou- 

S live theory on the subject The solution cannot 
now be far off with so many expeditions either 
~ on the field or about to be sent out. The data 
obtained by Commander Cameron are of great 
value, and will form an important guide to sub¬ 
sequent explorers 

In company with an -Arab trader, Cameron 
proceeded stuthwards in the hope of being able 
to work his way north to Lake Sankorra. In 
this, too, alas, he was grievously disappointed, 
his designs being thwarted on every hand 
by the caprices of besotted chiefs and brutal 
slave-hunters, and the cowardly fears of his 
own men. The greater part of the ground 
from Nyangwd to the coast region, south 
and west, over which Cameron now travelled, is 
quite new, never having been before explored by any 
European, so far as is known. Much of the second 
volume, on this account, possesses novel interest. Most 
of ihe country is fertile, well watered, and well wooded. 
Innumerable streams were crossed, and 10 level is the 
watershed between the streams going east and those going 
west, that during floods, which seem to be frequent, their 
courses must sometimes be changed. About 300 miles 
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south of Nyangnl, Cameron came Co Kilemba, the head¬ 
quarters of Kasongo, the chief of the extensive district of 
Urua, and where is the principal station of the remark¬ 
able Arab trader, Jumah Amenkam. This individual has 
extensive tradirg connections over Central Africa, is a 
man of considerable intelligence, and was able to give 
Cameron much geographical information which he had 
gathered during his widespread journeys. Cameron was 
compelled to remain at Kilemba for about eight month's, 
and had it not been for the cver-to-be-remembercd kind¬ 
ness of this humane and generous Arab trader, his 
life must have been intolerable, even if he had been 
able to preserve it The treatment of Cameron by this 
remarkable man is beyond all praise Cameron found at 
Kilemba a black slave-hunter from the Portuguese settle¬ 
ments, than whom probably a more barbarous blackguard 
does not exist. The cruelties practised by this man and 
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the chief Kasongo are almost incredib’e and painful to read 
of The whole country here is being rapidly devastated 
by these slave-hunters from ihe west coast, and unLil their 
fiendish practices are put a stop to, the country can never 
be opened up either to exploraiion or legitimate traffic 
While staying here Cameron visited an interesting 
little lake, Mohrya, studded with houses built on high 
piles. He also heard of a people who dwell in caves m 
this region ; we believe that Livingstone refers to this 
in his 11 Last Journals." Cameron also paid a visit 
to a Lake Kassali, a short distance south of Kilemba, 
and which contains many floating islands ; but he was 
not permitted to reach ihe shores. He has collected 
much interesting information about the people among 
whom he was compelled to sojourn, and collected many 
notes from various sources concerning the geography of 
the region But the capricious restrictions under which 



he was placed compelled him to lead a life of comparative 
idleness, so that when Ken dele, the brutal slave-hunter, 
whose pleasure he was compelled to await, was ready to 
march with his ill-gotten human booty, the wearied tra¬ 
veller was heartily glad. This was in June, 18^5, and 
starved and nearly dead with scurvy he reached BengueUa 
in November. 

Of the value of Commander Cameron's work we think 
there can be but one opinion. Every page is interesting, 


and he has been able to add materially to our knowledge 
of the hydrography, the geology, the people, and products 
of the important part of Africa he traversed. The gene¬ 
ral results he discusses' in two concluding chapters, and 
botanists will be pleased to And in an appendix an enu¬ 
meration of the plants collected in the region about Lake 
Tanganyika, drawn up by Mr. Oliver The flora of the 
region, Mr. Oliver states, may be taken as belonging to 
the basin of the Congo. 


THE TROPICAL FORESTS OF HAMPSHIRE' 

111 . 

\\T E have in the seriei of beds, the aspect and formation 
v v of which I have endeavoured to describe, a total 
thickness of perhaps somewhere about 1,000 feet We 

1 Continued from n iOl This concluding article ii the sutastincn of a 
paper nnd by Mr. J. 9 Guitar, F G.S , at ihe Gcologjiu' Association, 
January 5. 


read in Lyell's " Geology n and other works that river and 
delta deposits are accumulated with comparatively great 
rapidity, as in the case of the Rhone delta above Geneva, 
which has advanced one- and-a- half miles in historical times. 
Throughout the Bournemouth district we have in the mat 
and sudden deposits of coarse grit evidence of qun.k depo¬ 
sition, We also find leaves folded over with half an inch 
of sediment between the folds, and ’emi sun-cracked 
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and divided with that or more difference in level between 
the tegmenta, which also shows extreme rapidity of depo¬ 
sition , and although we have proof that we in some cases 
see the actual soil in which some of the smaller plants 
(*rew l still penetrated by their roots, there is no evidence 
off its having been long occupied, or that it indicates more 
than a rapid fern growth between recurring floods, We 
have further, in the fine state of preservation or some of 
the leaves, which have been doubtless bulled before decay 
set in, and in the breaking up and redeposition of beds, 
evidence of rapid accumulation ; yet we must not hastily 
conclude that Lhe time required for the formation of these 
deposits was, even geologically speaking, short, We over 
and over again see beds, one above another, which have 
been cut through and carried away after they had become 
consolidated, that is, after Lhe muds had become so hard 
tbat they have resisted the dissolving power of water and 
been rolled and retkposned as pebbles and boulders 

The same spots may have been again and again silted 
up and denuded before the beds finally remaining were 
covered up, the same material has been rearranged by 
different currents perhaps a great number of tunes, whilst 
the constant unconformability of the strata may indicate 
periods o( rest or great lapses of time All our facts as 
to the depressio 1 ot areas ten! to show that it is an ex- 
irenuly slow and imperceptible process—slower still when 
the gener d depression is intermittent. We have further a 
totally different kind of evidence, which to iny mind is 
Mill stronger, of the vast ages that rolled away during the 
deposition of these beds, 1 his is the significant fact that 
the entire marine fauna was completely changed By 
inis 1 mean ihat we have in the London clay a fauna that 
migrated away, a fauna familiar to us and characterised 
by great nautili and other shells, Crustacea, &c, peculiar 
to 11. in the succtcding Ur&cklesham beds we have 
another totally distinct fauna, eo that Lhe duration of the 
land period was sufficiently long for the fauna of the 
London day sea to be entirely changed before the return 
of the sea whose fauna we have recorded in the Bracklc- 
btiam beds. In the Barton beds which overlie the Bourne¬ 
mouth deposits, we have again an extensive fauna, most 
distinctly characterised and widely separated from that 
of either of the preceding beds just mentioned. 

In many cases it is recognised that variations in fauna 
are dependent upon the cfepth of the sea, but such cannot 
be the case in this instance since we get species belonging 
to the same genera, so closely resembling each other, that 
\ie cannot but infer that t^ey lived under similar condi¬ 
tions. And when we come to see, as we do, that this 
applies to all the groups, the inference drawn from one 
individual group accumulates to an evidence which pre¬ 
sents its:If as at any rate approaching certainty. The 
well known case of the difference in the fauna of the Red 
bea and the Mediterranean, which are separated by bo 
narrow a strip of land, has been often referred to as a 
possible explanation of how different fossil faunas occurring 
dose together may have existed contemporaneously, and 
do not imply any lapse of time during which changes of 
climate occurred; but although in many cases it is impos¬ 
sible when a purely hypothetical theory is brought forward 
10 bring an argument 10 disprove it, yet in this case there 
is no evidence whatever in us favour, and what little evi¬ 
dence there is bearing on the question, is directly opposed 
to it , therefore the other seems the more reasonable ex¬ 
planation The great changes in the flora which I shall 
mention to >ou, although principally due perhaps to the 
great change ol level ol which we have other indications, 
may also indicate long lapse of time, lbng enough as 1 
have said for the marine fauna of Brackleiham to develop, 
10 disappear, and to give place to that ol Barton. 

These deposits, which have been neglected by geologists, 
are of extreme importance as being one of the few records 
we have of land surface* The rocks in which organic 
remains arc lound are aqueous rocks, principally marine , 


the remains of aquatic animals are more numerous than are 
those of terrestrial animals, and are, for the same reason. 
Tar more numerous than those of plants Such facts as 
these give great interest to senes of land remains of so 
complete a nature. We can form an idea of how incom¬ 
plete our terrestrial records are when we consider that 
whilst upwards of 4,4^0 plant; are growing in Great 
Bn am, about 700 only are kmwn fossil, whilst 513 
testaceous mollusca now inhabit Great Britain, and 4,590 
were known fossil as far back as 1862 

lhe Bournemouth Aora seems to consist principally of 
trees or hard-wooded shrubs, comparatively few remains 
of the herbaceous vegetation being preserved. 

Parasitic fungi are abundant. Ferns, extremely rare in 
the lower part of the series, become abundant, as far as 
the remains go, almost to the exclusion of other vege¬ 
tation, towards the close of the middle period. The pre¬ 
vailing group seems that of Acrostichum, of which several 
species are present. We can also determine, with almost 
certainty, the presence of Angioptens, Anemia, Nephro- 
dium, Gleichenia, Lygodium, and there are, besides these, 
several undetermined forms. 

Of Conifers we have Cupressus and Taxodium, deter¬ 
mined by De la Harpe, wuh the addition of Dacndium 
and indications of Pinus ; Cycads have disappeared 

Of Monocotyledons we have indications of reeds and 
rushes ; Faml.inus 13 represented by 11s fruit, Nipa- 
dites ; palms are very abundant, especially in the lower¬ 
most beds of Corfc, the middle beds of Stud land, 
and the upper middle beds of Bournemouth Masso- 
longho has determined Chamoecypantes, in alduion 
to which many fan and feather palms exist, belonging to 
Flabellana, Sabal, PhtcmciLcs, and a genus new to the 
Eocene, lriartea. A gigantic aroid is also very abun¬ 
dant, and the SmiDceie occur in all the fosstliferous beds 
throughout, and are represented by five or six species. 

The Dicotyledons are, howea-er, most abundant, and it 
is probable that a vast number of species will be deter¬ 
mined from these beds. De la Harpe's list included m 
1856 — 

Apetala —Populu*, Ulmus, Lauras, Quercus, and Arto- 
carpidium, to which Massolongho added Daphnogene. 
To these we may now add Carpinus, Fagus, Castanea, 
Salix, Platanus, Ficus, Celtis, numerous Proteaces, Cin- 
namomum. 

Pofypetalcr. —Elxodendron, Rhamnus, Prunus, Juglans, 
Cluytia, have been already noticed by De la Harp;. We 
will add yjidt Massolongho, Ceratopetalum, and as new 
to the Bjurnemouth flora, Acer, Dodonxa, Celastrus, 
Eucalyptus, and a number of Leguminosae. 

Mono petals .—De la Harpe has determined Diospyros , 
to this may perhaps be added Porana. 

Cactus and Stcnocarpus have been previously men¬ 
tioned,. and have never previously been found fossil. 

In addition to these we have probably represented 
almost every genus described from continental Eocene 
floras, but it is premature, for the reasons already stated, 
to go further into this question at present The forms 1 
have mentioned will, however, give you a general idea of 
the composition of the flora. 

It will have been gathered from the anniversary 
addresses of our president, Mr. Carruthers, that the 
remains of plants are, tfpossiole, of more interest and 
importance than those of marine animals, as whilst we 
have already some idea of the succession and develop¬ 
ment of animal lif;, especially of the more purely marine 
orders of Crustacea, mollusca, echinodermata, flee., we 
know very hide of the history and development of plant life. 
Mr. Carruthers laid stress on the somewhat sudden oc¬ 
currence of dicotyledons as being unfavourable to the 
hypothesis of evolution in descent 1 concur with him 
full} that it is difficult to realise that the absence of dico¬ 
tyledons can be due to any cause but their absence from 
the then existing vegetation, yet there are certain causes 
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tending to make their preservation difficult, which may 
perhaps be taken into account. 

Some kinds of coniferous plants resist decay, when im¬ 
mersed in water, more completely than do almost any 
dicotyledons, and this resistance may, owing- to their 
resinous nature, be very greatly increased when the im¬ 
mersion is in sea-water. This supposition is borne out 
by a fact I have noticed, that in some Eocene beds, such 
as the marine beds at Bournemouth, the Bembndge marls, 
the Bracklesham beds, coniferous remains preponderate, 
whilst from the two latter places I have never seen re¬ 
mains of dicotyledons at all, although there is evidence in 
these cases that dicotyledons were abundant on all 
surrounding land areas. This may partly account for 
their complete absence in marine cretaceous rocks m 
England, where, as in the gault, &c,, foliage, fruit, resinous 
gums in the form of amber, remains of comfene, are 
preserved The foreign cretaceous rocks, m which an 
abundance of dicotyledons is met with, are principally of 
fresh-water origin 

It should be borne in mind that our Chalk period con¬ 
tains a deep sea fauna, and we have no record in England 
as to what were the prevailing contemporaneous shallow 
water forms of life in other regions. I have great doubts, 
however, as to the correct position of many of the foreign 
so-called cretaceous beds. Those of America, from which 
most of the list of dicotyledons of this period is derived, 
appear to me, from the character of their fauna, to be 
cither Lower Eocene, or at most filling in the gap between 
our chalk and London clay Most of the shells have a 
marvellously Eocene-like aspect, and 1 take it that the 
presence of an ammonite, and some few other forms of 
shells, which in England do not range above the Chalk, 
should not be taken as conclusive evidence of the anti¬ 
quity of the bed, as although migrated from our seas, they 
may very well have lived on in other regions. It is incon¬ 
sistent to assume that no ammonite lived on m any part 
of the world to a more recent period than that of our 
Chalk , the finding of pleurotoinana and other supposed 
extinct cretaceous shells m Australian waters, should not 
be forgotten. The same doubts apply to many of the 
European leaf deposits; many of these are isolated 
patches, and their age has been inferred rather from 
the character of the leaves than from their strati- 
graphic&l position. The age of many of the so-called 
Miocene leaf-beds is admitted now to be extremely 
doubtfuL 

What little evidence we may expect to find in these 
beds seems to me likely to be m favour of the theory of 
evolution by descent, although until the flora has been 
worked out, it is premature to ofTer an opinion. By far 
the greater number of the plants belong to the lowest 
division of the dicotyledons, the apctala , a minority are 
polypetalous % whilst none can, as far as I know, with cer¬ 
tainty be assigned to the highest (according to Haeckel) 
group, the monopetala . 

\ Prof. Ettingahausen has traced the gradual develop- 
\ ment of some of the Miocene forms into existing species, 

^ notably that of Castanea atava to Castanea vcsca> when 
[ he was here last summer and saw my collection, he espe- 
[ cially picked out the castanea from Bournemouth as 
carrying the history of this genus a step further back, and 
linking it with the oak—as it possesses an oak-like 
character of venation. 1 would merely add that many 
botanists who have studied fossil plants, as Unger, 
Sdumper, and others, are profoundly impressed with the 
amount of botanical evidence that has already been 
brought forward m support of the theory of evolution. 


} OUR ASTRONOMICAL COLUMN 

I Stajl xn Citus— No. 4 of Sir John fienchelb list of 

red stars at p, 448 of his Cape Observations is placed by him in 
R.A, ih* iffm, 8'7a, N.P.D, 133* 2U 1" for 1830^ with the 


remark 11 moat beautiful orange red. Two observations," and 
he estimated it 6m Dunlop in his catalogue of 253 double and 
triple atari in vol, lu. of the Memoirs of the Royal Astronomic 
cal Society % gives the position of a highly-coloured object thus ; 
for 1827, R A ih. 19m. 43a, N.PD. 123" 31', and calls it "a 
very singular star of the aeventh magnitude, of an uncommon 
red purple colour, very dusky, and ill-defined , ” he made three 
observations upon it, and notes that it had a small star preceding 
and another following it We may presume that these stars are 
Identical, with an error of position on the part of one or other 
observer, most probably on Dunlop’s, whose catalogue contain! 
a number of errors ; and it may also be supposed that this is the 
star spectroscopically examined by Secchi, which he calls No. 11 
of Schellerup’i catalogue of red stars, but places m 35“ 17' S 
declination (A.N 1737)1 perhaps through a misprint. In this 
state of uncertainty as to the star’s true place, meridional observa¬ 
tion appears very desirable So far we believe it is not to be found 
in any catalogue, founded on such observations , it does not 
occur in the zones published in the Washington volumes 1869-71, 
a most valuable senes, nor in those of Prof. Ragona in the GiomaU 
Astronomico e Afttearalogtco del A\ Osscrvatof to dt Paler mo, 
vols 1. and 11 , neither u it found in the southern catalogues of 
the Cape, Madras, or Melbourne Observatories Sir John 
Herschel’s place reduced to 1877 o is R A. ih. 21m 190s, 
N.P.D. 123 0 ii' 16". Secchi sayi of the star he examined, 
<f couleur rose ; spectre & zones discontinues. 11 

Variaflk Stars —There is considerable probability that 
Lslande 12863-5 should be added to the list of variable stars. 
Ilia estimates of magnitude are 64 and 84 ; it is 6 on Harding’s 
Adas and in Argelander, 6 7 in Heis, 7‘3 m the Durckmw 
terung , but does not occur in Piazzi, Bessel, or Santim. Piazsi 
has a star of the ninth magnitude about 1 distant (VI 190), 
which, oddly enough, he places in tlie Lynx, The position of 
Lalande’s star for the beginning of 1877 is in R A. 6h 35 01 a 3 5 » 
N V D. 83° 3a 3' 

Will some one of our southern readers record the actual 
magnitude of ^ Doradus ? At present we have the following 
estimates indicating a long period of variation. La Caille 5m. 
about 1751, Brisbane 6m about 1825, Jacob 9 5m. in 1850 and 
9 2m m 1855; while Moesta states that between February, 
i860, and January, 1861, he had always found it 84 m. or 9m. 
The law of variation may be similar to that of 34 Cygnl, P Cygni 
ol Schonfeld, the so-called Nova of 1600. 

A Fifth Comei m 1851 —In a small tract entitled 11 Rag- 
guagli Popolari sulle Comcte Pcnodiche,” by Prof Ragona, pub¬ 
lished at Palermo, in 1855, there is reference to a comet stated to 
have been discovered at Rome by Prof Calandrelh, director of the 
Pontifical Observatory, in the morning twilight on November 30 f 
1851, which hoLh the discoverer and the writer of the tract con¬ 
sidered to be the short-period comet of Brorsen, due in perihe¬ 
lion in the autumn of that year. By comparison with B A.C. 
4798, the following position resulted — 

1851, November 29, at 17k 32m., M.T. at Rome. 

Right Ascension, 14b. 21m. 38s. Declination, + 1" 47' 2". 
This position Prof Ragona compares with the elements of 
Brorsen’s comet according to Dr van Galen, and found the dif¬ 
ferences between calculation and observation + 35' 27" in R. A,, 
and + 11' 1" In declination. But notwithstanding this approxi¬ 
mation, it u certain it wax not the periodical comet of Bronen 
that was observed by Calandrelli, Dr. van Galen’s prediction 
having been vitiated by a serious error of calculation, 10 that, 
instead of arriving at perihelion on November 10, the date as¬ 
signed by him in Ast Nach No. 782, the comet paired that 
point in its orbit about September 25, and consequently on 
November 30 was far removed from the position of the body 
observed by Calandrelli, which was therefore a new comet 
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It if stated that Calandrelli published an account of hit obser¬ 
vations In the Roman journals in December, which was transferred 
to the official journal of Palermo on the nth of the same month. 
Perhaps a reference to the Italian journals might bring to light a 
farther observation or observations \ the comet u said to have 
been bright, but the weather about the date of discovery was 
unsettled, and for several days previously had prevented observa¬ 
tions of any kind. 

Coloured Delis on Jumna.—In connection with the 
supposed periodicity in the appearance of marked colour on the 
belts of this planet, the observations of Gruithuisen, of Munich, 
in the years 1836 40 possess interest. They ore found in his 
Astronoptische Jahrbuch, 1839, p 76, 1840, p 99, and 1841, 
p. 101. He first noticed the colour on April 23, 1836, at glh , 
when, observing with a 30 inch refractor of 2i inches aperture, 
and power 150, the single central belt then visible had a brown 
tint throughout, and he states that, hardly believing his own 
vision, lie called a person who was at hand, and on asking him 
what colour the belts presented, he replied “ the colour of rust 11 
With a 5-feet telescope, power 120, the brown tint was not dis¬ 
tinguished On subsequent occasions he found that with the 
highest powers of the telescope the belt appeared of a bright 
reddish brown, while with the lower powers it was merely of a 
dark shade, and hence concluded that the intensity of light was 
disadvantageous to discerning the colour. In addition to the 
brown bnt of the central belt, it was remarked that the planet 
new its north pole had a bluish-grey lint in May, 1836 , a few 
months laLer Dr. Albert, a pupil of Bessel, observing with a 
30-inch telescope, found the polar region “ quite blue " The 
length of Gruilhmsen’s descriptive remarks prevents their being 
transferred to this column, but we refer to the observations, as 
his annual volumes arc not often met with here, and the fact of 
such observations having been made forty years since may not be 
generally known. That these tints should have been conspicuous 
with such small optical aid is worthy of note. 

The Intra-Mercurial Tianej —In M. Leverner’s last 
communication to the Pans Academy on the planet assumed to 
exist within the orbit of Mercury, it was mentioned that, with 
the elements adopted, or very similar ones, a solar conjunction 
would occur on March 22, and a transit over the sun's disc was 
possible, though uncertain. A close examination of the disc is 
therefore to be recommended on March 22 and 23, and there is 
reason to believe that observers in widely-differing longitudes 
ore prepared to undertake it. If no transit should then occur, 
eight or nine years may elapse before one is possible at the 
spring node. 


CHEMICAL NOTES 

Atomic Weights of Caesium and Rubidium — M 
Godefiroy gives an account in Liebig's Annalen of some deter¬ 
minations he has made on the above subject. To obtain pure 
material he employs Red ten bach er'a method for the separation 
of the caesium, rubidium, and potassium, by preparing their 
respective alums, separating these by fractional crystallisation, 
and finally converting them into pure chlorides of the metals. 
The determination of chlorine in the non-diliquescent caesium 
chloride, gave, as the mean of four closely-agreeing experiments, 
the atomic weight of caesium os equal to 132*557, the atomic 
weights of chlorine and silver being taken as 35*46 and 107*94 
respectively; from analogous experiments the author finds the 
atomic wdght of rubidium to be equal to 85 476. 

On the Specific Heat of Gases.— In Foggcndorff's 
Anpalm, clviL, E. Wiedemann gives |a. most Interesting com- 
muniation on this matter, in which he ent Loses the experiments 
of Regnault on the same subject, and describes a new method of 


determining the specific heats of gases introduced by himself. 
On comparing the author's results with those of Regnault It is 
found that the method employed by the former is not inferior in 
accuracy to that of Regnault, and also that a great economy of 
material may be effected by using Wiedemann's process, this 
economy giving the experiments greater range in a comparatively 
shorter time. The following tables give a synopsis of the num¬ 
bers and numerous tables given in Wiedemann's paper 
Specific Heats of Equal Weights 



I 


III 

IV. 


0* 

IOD* 

aoo* 


Air 

0-2389 

— 

— 

0 

Hydrogen 

3 4 *° 

— 

— 

0 

Carbon monoxide 

02426 

— 

— 

0 

Carbon dioxide 

0 1952 

0 2169 

O 2387 

22'2S 

Kthylene 

03364 

0 4189 

O50I5 

49 08 

Nitrous oxide 

0*1983 

0 2212 

O 2442 

23 15 

Ammonia 

0 5009 

0 53*7 

O5GJ9 

12 38 


Specific Heats of Equal Volumes, 



V 

VI 

VII 

VIII 

IX 


0' 

100' 

200* 

SflCl lfiC 
Weight 

P v 

V V 7 

Ait 

0 2389 

! — 

— 

1 

1 I 00215 

Hydrogen 

1 0*2359 

— 

— 

O 0692 

1 — 

Carbon monoxide 

0 2346 , 

— 

— 

0967 

11 00293 

Carbon dioxide 

02985; 0-3316 

0*3650 

1529 

! r 00722 

Ethylene 

O 3 2 54 1 

j 0 405^ 

[04851 

0 9677 , 

1 — 

Nitrous oxide 

0 3014 

1 0-3362 

, 0*3712 

152411 

1 1‘OOfiCI 

Ammonia 

0 2952 1 

J 

: 0 3134 

1 0 33it* 

1 

0-5894 | I Ol88l 


Columns I , II , III , contain the true specific heats at the 
tempeiatures indicated; column IV. the difference of specific 
heal at o u and 200° expressed In percentage of the specific heat at 
o°. Columns V,, VI, VII., represent the true specific heals in 
reference to the unit of volume, the specific heat of the unit 
volume of air being taken as o 2389; column IX gives 
Kcgnault’s proportions of the products of the volumes V and V', 
and the pressures P and P', when P is at the pressure of one, and 
F' at the pressure of two atmospheres Herr Wiedemann thinks 
that the specific heat determined m these experiments seems to 
be composed of two parts, the heat caused by work expended on 
the expansion of the gases m overcoming outside pressure, and 
secondly, the heat employed in the internal work of the gas 
itself. He also thinks that attempts to determine the separate 
parts of the heat of molecular motion, of which the specific heat 
is composed in constant volumes—of the heat oi atoms according 
to Nautnann—and also the attempt to establish simple relations 
between the two to be still premature, as the alteration of the 
specific heat with the temperature would cause these effects to 
have different relations between different temperatures The 
author thinks that the alteration of specific heat of the gases with 
the temperature cannot be explained by the deviation of such 
gases from the perfect gaseous condition. Aj an illustration of 
this he cites the case of ammonia gas, which, although more 
remote from the state of a perfect gas than nitrous oxide or 
carbon dioxide, still possesses smaller variations of its specific 
heat with change of temperature than either of these latter gases. 

Action of Antimony Fkntachlokide on certain Or¬ 
ganic Substances. —The action of this re-agent on some 
organic substances has lately been investigated by C. W. Losincr, 
who gives an account in the Joum pour Chimuot the results he 
obtained. When chloroform and antimony pentachlonde are 
gently heated together, preferably in sealed tubes to ioo° C., the 
chloroform becomes converted Into carbon tetrachloride, Ethyle 
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bromide is aLtacked by antimony pentachloride, the whole of (lie 
bromine being liberated and ethyle chloride formed. The action 
of antimony pentachloride on ethene bromide differs according to 
the quantities employed. With the same number of molecules of 
the two substances the chief product is ethylene chlorubromide, 
whilst with two molecules of pentachloride to one of ethene 
bromide the product is ethene chloride Ethene hiomldo is not 
acted on when similarly heated with phosphorous pentachloride. 
The product of the reaction of aceuc acid with antimony pentachlo- 
ude is monochloracctic acid, accompanied by another substance 
with a higher boiling point When salicylic acid is giadunlly 
added to antimony pentachloride, monocbloro- anddichluro sali¬ 
cylic acids are produced along with uLhcr products , monocMoro- 
saheybe acid is found in small quantities only Dichloro-salicylic 
acid on being boiled with potash fora considerable lengih of time 
exchanges Us chlorine for hydroxyl, yielding g.ilhc acid accom¬ 
panied with pyro-galhc and oxy salicylic acids When para- 
oxybenzmc acid is acted on by two or four molecules of antimony 
pentachloride the munj- and d(chlorinated acid* arj found re¬ 
spectively From these reactions it is evident that the action of 
antimony pentachloride dlifers from that of its analogue, phos¬ 
phorous penLachlorule, since 11 simply parts with its chlonu-, 
which replaces hydrogen in the acid radical, instead of replacing 
the hydicxyl group by chlorine, os is generally the caw when 
phosphorous pentachloride acts upon organic Buhslances. 

Ac tiON UF ClILORlNl ON I'LRGWDLS — MM Spring and 
Arisijucta continue {Bull Acad, dc fitlg , xlu p 565) their 
researches into the action of Lhlonne un peroxydes of metals, for 
the purpose of elucidating the very important question wheLhcr 
the atomicity of ceitain bodies 15 variable (as supposed by Kolbe 
and Ulomstrand), 1 whether whilst one atom of a body in a 
molecule is, sa>, tu-atumic and po,senses basic properties, another 
atom of the same body may be p^ut-atomic and partake of the 
properties of an acid, or whether the atomicity remains invariable, 
as supposed by Kekuli and the authors of the paper. Former 
researches induced M Spring tu conclude that the atoms of chlo¬ 
rine possess constantly the same properties in all Lheir compounds 
with oxygen, which would be contrary Lo the alleged varying 
atomicity. Now, studying the actum of chlorine upun the per- 
oxyde of Bilver, the authors piove, by a very delicate experiment, 
that its result i* the formation of a pLroxydc of chlorine, a body 
prevised by the Lheury, buL unknown until now, and they conclude, 
therefore, that the structure of peroxides of silver and of chi01 me 
is identical, which identity gives a new argument in support of 
the invariability of the atomicity of chlorine and silver. 

Boron anu lis Si'Ecu ic IIfai.— li ron occurs, it is 
known, in two different forms, in the amorphous stale, and in 
crystals. M, Hampe has recently found [Lubij's Aunalen tier 
Chenne) that both the black and the honey-yellow crystals are 
not pure boron, but compounds of the clement, the black 
crystals consisting of albumimum and bromine in tne proportions 
A 113 1SI and the yellow crystals of aluminium, carbon, and boron, 
C fl AI B U 4B . Duron has hitherto been numbered among the few 
elements which show a departure from Dulong ami Pent’s general 
law or Lhe constancy of specific heat into atomic weight, and M. 
Weber sought the reason for this departure in the case of boron, 
os in those of carbon and silicon, in the fact that the specific 
heat varies with the temperature*, but at high temperatures 
reaches a value which establishes an agreement with Dulong and 
Petit's law. The determination of the specific heat of boron, 
however, as also M. Weber’s expemnents, were made with 
crystals of boron, Now, since, according lo M Hampe, these 
crystals are not pure boron, but compounds of it, the whole 
question os to the validity of Dulong and Petit's law for the pure 
clement boron remains an open one. All Lhe attempts made by 
M, Hampe lo produce pure crystallised boron had been with¬ 


out success, lie is engaged in further investigating whether the 
amorphous boron can be produced in absolute purity, 

IlttA'JED Air.—D r Kayser, of Nuremberg, has laiely con¬ 
ducted a number of experiments upon the effects of heating 
ordinary air, with especial reference to the warming of dwellings 
The results appear in the lost report of the Munich Industiul 
Museum, and may briefly be summed up as follows;—Air 
previously free from carbon monoxide was invariably found to 
contain this gas after heating The te*ts were performed with 
chromic acid, and also with cuprous chloride, la order to test the 
prolucb* of the deuimposil.on of the dust present 111 the air, about 
sixty litre, of air, which had been heated, were drawn through 
an ordinary apparatus fjr determining carbonic acid, which con¬ 
tained absolute alcohol. The liquid assumed a ycllowUh brown 
colour, and flakey masses were suspended in it. The Arices were 
found Lo consist chiefly of carbon After filtration and evapora¬ 
tion of the solution, a brown residue was obtained. This was 
insoluble in water, intensely acrid, and possessed a resinous, em- 
pvreumatic odour, lhe estimations of cnborne acid and water 
before and after hcitmg showed no dilfeicnLe worthy of 
mcuiiun. 


NOTES 

Chn iKium ions are bring collected in Stockholm for the 
establishment of a scientific college The Dn^bhUi states that 
stt ps will be taken at once to fill Lhe chair-> in philology, the 
natural sciences, history, iLc 

Da run vtin Rich ihui kn, for a long sene* of years president 
of the Beilin (geographical Society, has accepted a call to the 
Chair of Geography tu the Umveisity of Dunn. 

The large collections brought back Ly the German exploring 
expedition in the Gazelle under the command of Baron v 
SihleiniU have been formed into a separate museum m Berlin 
The ethnographical section is especially rich and valuable, em¬ 
bracing many objects brought from islands where the natives are 
rapidly disappearing. 

The SocicLy for African ExploiaLion at Berlin has been 
amalgamated with the ncwly-fulined German branch of the 
international societies, under the leadership of Lhe King of 
Belgium During the three years of us exiatence it has been 
exceedingly active, and has expended Lhe following sums —Dr. 
Gusricldt’s Loango expedition, 9,200/ , expedition or Homeyer, 
Lux, and Pogge to the Cassandje, 1,000/ \ Dr Lenz’s journey 
to the Ogowe, 1,000/, ; various stations and shorter excur¬ 
sions, 2,500/. It has at present over 5,000/, 111 its treasury. 
The first session of lhe newly-foimed Deutsche a/rthnmsche 
Gewllschafl, was held ku Berlin on January 16 The society 
confines its fielder operations to Central Afrlra, proposing to 
open up this region " lo civilisation, travel, and commercei by 
Lhe establishment of permanent stations and the maintenance of 
exploring parties." The energies oi lhe society will also be 
directed to the repression of slavery. A leUer was read from 
the Crown I’nnce of Germany, expressing his desire to take an 
active part in furthering the objects of the Society. A request 
for pecuniary assistance from Lhe Government has already been 
presented to the Chancellor of the Empire 

Tur Berlin Afrilanuche Gcsdlschaft has received telegraphic 
news from Dr. v. Pogge, the African explorer, who landed last 
week in Lisbon, staling that he had succeeded in penetrating Lo 
the long* sought-for country of King Mum La Yam bo in CenLral 
Africa. A detailed report is awaited with interest in geographical 
circles. 

Dr. O Lenz, the African traveller, has been forced to return 
to Europe with a shattered constitution. For a number of yean 
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he hu indefedgably punned his refeirchei in equatorial Africa, 
having led, during thii period, the three German exploring 
expedition! into the Ogowe and Gaboon region. 

TUB Council of the Italian Geographical Society have agreed 
to present Sir George Nares with its gold medal 

At the last meeting of the Tans Geographical Society the 
Abbe Durand gave an address, the object of which was to prove 
that the Portuguese crossed Central Africa in the fifteenth and 
sixteenth centuries, from the Congo to Mozambique 

The Norwegian geologist, K Fcttereen, is planning a new 
expedition to Spitzbergen during the coming summer, which 
sha^I aim at a thorough geological survey of the island A peti¬ 
tion has been presented to the Norwegian Government requesting 
a grant for the undertaking. 

At the meeting of the Uoyol Geographical Society on Mon¬ 
day, Dr Mullens read a paper on " Later Explorations in 
Madagascar," giving an account of five journeys of unusual 
importance, and over entirely new ground, by English mission¬ 
aries in Madagascar during the lost two years 

On January 13 the Sumatra Expedition of the Dutch Geo¬ 
graphical Society embarked at Nieuwediep for the east A 
corps of Leading scientific men have been gathered together for 
this expedition, and interesting as well as valuable icj>ults aie 
expected from their researches A great portion of their Lime will 
be devoted to the exploration of the as yet unviaited Diarabi 
region, which is represented by tlic natives as abounding in use¬ 
ful woods and minerals The Dutch Government has displayed 
a lively interest in the undertaking, and has placed at the service 
of the expedition a steamer completely fitted out for a two years’ 
cruise. If favourable reports arc brought back it is intended to 
send colonies to the above-mentioned district 

On January 10 the St. Petersburg Academy of Sciences cele¬ 
brated its 150th annual anniversary in an extraordinary gather¬ 
ing, at which the Emperor and royal family were present. 
Count Liitke, the president, reviewed the past activity of the 
Academy in a short address The great medals of merit were 
assigned this year to Profs. Beilstem and von Bunge The 
Emperor of Germany and M Lesscps were among the list of 
those elected as honorary members. Among the fourteen 
leading scientific men elected as corresponding members, were 
Profs. Frankland, Newton, and Wright, England; Prof Kirch - 
hoff, of Berlin, Prof FiorelLi, of Naples; Profs Derthelot, Egger, 
and Decaisne, of Paris. 

On January 12, Prof. Wilhelm F. B. Hobncister, one of the 
leading German botanists, died at the age or fifty-two. Although 
a self-taught botanist, he attracted attention at an early age by 
his publications on embryology and the physiology or plants, 
and was elected member of several royal academies In 1863 he 
was called to the ordinary professorship of botany in Heidelberg, 
and in 1873 accepted a call to Tubingen, where he was active 
unLd the time of hu death. But a short time since he received 
from Holland the great medal of Boerhaave—worth 75/ —in 
recognition of hu botanical investigations. Among Prof. 
Hofmeister’a principal works are 11 Die Entwickclung des 
Embryo der Phanerogamcn Elne Reihe mzkroscopischcr 
Untcrsuchungen," *'Vergleichen der Untersuchung der KeL- 
mpng, Entraining und FruchLbildung hoheien Kryptogamen, 
und der Samerbildung der Coniferes, 1 ' and an extensive hand¬ 
book of physiological botany, published in conjunction with de 
Buy, Irmiscb, and Sachs 

W* regret to record the death, on the nth inst, of Mr. 
Alfred Smee, F.R.S., F.C.S., -F.R.C.S., F.L.S, &c Mr. 
Smee was bom June 18, 1B18. He was educated st SL Paul’s 
School, and afterwards st King’s College and St. Bartholomew’s 


Hospital, and was elected Fellow of the Royal Society at the early 
age of twenty-one. As an eminent and well-qualified medical man 
he held many offices, including that of Surgeon to the Bank of 
England To scientific men he is best known as the inventor of 
the battery known ns Smes’s Battery, and which far certain pur¬ 
poses is still more useful than any other form of battery For 
this he gat the Gold Medal [of the Society of Arts in 1840. 
He was author of numerous works, of which we note the fol¬ 
lowing !—" Elements of Electro-Metallurgy,” 11 Sources of Phy¬ 
sical Science,” "Elements of Electro-Biology,’ 1 "On the Mono- 
genesis of Physical Forces,” " Lecture on Electro-Metallurgy,” 
" My Garden,” "The Mind of Man.” 

The French Oj/Uiel publishes the regulations for the appoint¬ 
ment of professors of hydrography by the Government. There 
are to be three classes of them. The third class is to be recruited 
by competitive examination from officers of the national navy 
and captains of the mercantile navy. They are to be appointed 
by the President of Lhe Republic, according ta the award given 
by Lhe jury of admission. The jury is to be composed of an 
admiral or vice-admiral president, two examiners from the 
marine department, a hydrographical engineer, and a professor 
n f hydrography 

Tjik credit asked by the French Government for public in¬ 
struction m 1878 is 52,000,000 francs In 1877 it was 49,000,000, 
and in 1876 only 39,000,000, 

The electric light is becoming common in Tans in connection 
with works that have to be earned on during the night. A large 
lamp fed by a six-horse power has been established in the Avenue 
dc TOpera, and other* are employed in the Trocadcro in connec¬ 
tion with the building of the Exhibition Falace. The gramme 
machine and screw regulator arc employed 

Tiie first number is issued of an important publication, Tln 
WildFkntters oj ./wr/nr,byDr G L Goodale, Professor in Har¬ 
vard U111 verity, wiLh coloured illustrations by Isaac Sprague The 
present number consists of figures of five specie*, in four plates, 
and the plates aie accompanied by a botanical description to¬ 
gether with Some gossip about folk-lore, popular names, &c 
The paucity of figures of even the commoner American plants 
will lender the work very welcome to botanists The name of 
the artist is a sufficient guarantee of the faithfulness of the draw¬ 
ing, and the colouring appears to us to be successful. 

Cai-t H W Howcaie, Acting Signal Officer, U S N, 
suggests the following method of attaining the North Foie — 
To be able to take advantage of the occasional breaking up of 
the ice-barrier with the greatest certainly and with the lea->t ex¬ 
penditure ot time, money, and human life, it is essential that 
the exploring party be on the ground at the very time the ice 
gives way and opens the gateway to the long-sought prize. This 
can only be done by colonising a few hardy, resolute, and expe¬ 
rienced men at some point near the borders of the Polar Sea, 
and the most favourable one for the purpose appears to be that 
where the DtJiovcry wintered last year. Such a party should consist 
of at least twenty men, and should be provided with provisions 
and other necessary supplies for three years, at the end of which 
period they should be visited, and, if still unsuccessful in ac¬ 
complishing the object, revictualled and again left to their work. 
It is staled that an effort will be made to induce the U.S. 
Government to adopt this plan. 

Behm’s last Geographischer Jahresbencht showB a total ol 
thirty-six geographical societies in existence at present 

During the middle of January the South of Norway has 
been visited with the icverest snowstorm experienced since 1818- 
In some of the villages snow covers the roofs of the houses to 
the depth of sixteen feet, and dwellings have been unable to sup- 
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port the overly mg weight Communication is dependent upon 
the use of snow-shoes, 

The Prussian Universities granted during the post year 500 
doctor's diplomas upon the basis of a thesis and oral examina¬ 
tion Gottingen bestowed 139, Berlin, 90, Twenty honorary 
degrees were granted during the same period. 

M. Fizbau has been elected Vice-President of the French 
Academy of Sciences for the coming year, from the section of 
the mathematical sciences , the President 11 M. Peligot Of 
the Academy's Attmoires , tome xxxix , in course of publication, 
is reserved for works of M Chevrcul, on dyeing, on an error 
of reasoning frequent in sciences which are concerned wiLh the 
concrete, science in relation to grammar, history of opinions 
on the chemical nature of bodies 0/ chemical and living species, 
&c. The Academy is also publishing a number of documents 
on the Transit of Venus. Tomes xxm , xxiv , and xxv of 
Altmoires des Savants fit}angers contain memoirs on the theory 
of running waters, a system of irrigation, the succinic series, the 
carboniferous flora of the department of the Loire, the trans¬ 
formation and equivalence of chemical forces, the transparence 
of flames, vision of scintillating lights and nocturnal transparence 
of the aLmosphcre, the Phylloxera, &c 

The Bulletin <ie la Filtration des SociZtts d f Horticulture tie 
Belgique for 1S75 is jusL published, and illustrates the great 
activity with which this branch of science is pursued in the little 
kingdom Besides the official papers connected with the federa¬ 
tion, and reports from twenty-five associated societies, the volume 
contains the 11 Correspond.'in ce bo Unique " for that year, a list 
of botanists anil hoi Li cultures holding ob'cial positions through¬ 
out the world, a sketch of the life of Mathias de l'Obel (Lo- 
belius), by E M 01 red, and SLveial oLher papers by the same 
writer 

Mr. Thomas Cumukr reprints from the Transactions of the 
Historic Society of Lancashire and Cheshire, a useful paper en¬ 
titled “ Geographical Statistics of the ExLra-HnUsh European 
Flora, M containing a considerable mass of information which 
will be valuable to anyone interested in the subject of Lhe dis¬ 
tribution of continental species, and the causes of the range 
which they now enjoy 

Hungary is developing no small degieeof activity in matters 
of scientific interest. The pieaulent of the Royal Society for 
Natural Sciences at Peslh reported m tlte annual Session of 
January 17, that the present membership amount! to 4,650. 
Five subjects for prize treatises were announced, one of which 
wu cm the chemical resources and industries of the kingdom. 

The phenomenon of the ** black drop 11 has recently been made 
the subject of experimental study by M, Ch Andr 4 , who hu 
communicated his results to the French Academy. Without 
stopping to desenbe his artificial transit, we may state that be 
had a battery communicating with the planet Venus, the other 
with the limb of the sun; and at the moment of geometrical 
contact a current was produced, which was registered on a 
Brequet chronograph. On the same instrument was inscribed 
parallelly the hour given by a Winner I pendulum, and the mark 
produced by the observer pressing down a Morse key. The con¬ 
clusions of M. Andrd are, shortly, as follows - The black drop is 
not an accidental fact, but one that 13 necessary and character¬ 
istic of the phenomenon. With sufficiently strong light, the 
bridge is always produced at the moment of geometric con¬ 
tact, however perfect the telescope It may be made to dis¬ 
appear entirely in the retinal image, either by increasing suffi¬ 
ciently the absorbent power of the dark glasa used, or by placing 
before the objective a screen formed of a large number of very 
narrow nogs separated by dark ^ngs of the some width, also by 
diminishing the intensity of the lnmintmi source. In each case 


the transit is produced In a geometric manner. All these facte 
accord with the theory of diffraction rightly interpreted. The 
ligament is not a real obstacle to observation of the transit. 
There is a simultaneous fthisc for all telescopes, whatever their 
apertures, which corresponds to geometric contact, and after a 
suitable education one may observe with an error equal at the 
most to 075s for internal contact of ingress, and I 509 for in¬ 
ternal contact of egress The total error, then, may be re¬ 
duced to 2 5s. Now to have the solar parallax to a hundredth 
of second of arc, it is sufficient not to commir, in the duration 
of transit, an error above five seconds of time; hence the 
observation of the transit of Venus may furnish this parallax to 
nearly five-thousandths of a second of arc. 

A l’AiR of Kcemg Ul 4 forks will show the phenomenon ot 
sympathetic resonance at much greater distance than a pair of 
Ul 3 forks The common explanation is that as double the 
number of impulses ore delivered m a second, double the energy 
is conveyed to the distant fork This is questioned by Mr 
Robert Spice (American Journal of Science and Arts\ in view 
of the law of forces radiating from a centre At twenty feet, in 
fact, the intensity ol resonance of Ut 4 forks u undoubtedly 
greater than the intensity of UL ff forks at six feet With Ut 1 
forks of bcll-melal he got, at forty feet, a greater result than that 
obtained with the steel Ut 4 forks of Kremg The hypothesis he 
offers is this ■ The intensity of sympathetic resonance of forks on 
their loses increases with the angular deviation or motion of the 
prongs. By means of an electro-chemical registering apparatus 
Mr. Spice finds that when a fork (l>etween Ut* and Ut 4 )is in 
vibration, its stem or handle alternately rises and falls in accord 
with the period of the fork, through about inch In sympa¬ 
thetic resonance the case gives the item this up-and-down motiou, 
which is conveyed to the prongs and sets them in motion, as a 
hand might start a pendulum suspended from it (by moving late¬ 
rally, say, one inch each way). Thii motion of H V inch may be 
looked on as a constant. If wc decrease the length of the fork 
without altering the constant, we thereby allow of a greater 
initial angle, the result of which is the same as shortening the 
pendulum cord Thus we are in a position to explain the deport¬ 
ment. of the bcll-metal forks. The velocity of sound in bell- 
metal is much less than m Steel, hence, retaining similar thick¬ 
nesses in both cases, an Ul 3 fork in bell-meLal would be shorter 
than an lJL a fork in steel Therefore, though we retain the 
vibration number, we gam advantage from the shortness ox 
the fork, and hence from tile increase of angular motion of 
Lhe prongs 

The applicability to liquids of KirchofT’s law as to the sub¬ 
division of galvanic currents in bifurcating metallic conductors 
having been doubted, Prof, Lenz has recently (Bull, de V Ac. 
de St. Filers b. , vol xxn., No, 3) made a senes of experi¬ 
ments with solutions of sulphates of copper and zinc and ot 
nitrate of silver, lie arrives at the conclusion that the sub¬ 
division of galvanic currents in liquids follows exactly the some 
laws as their subdivision m metallic conductors. 

In a paper 11 On Evolution in Geology, 1 ’ in the January 
number of the Geological Afaguatrte, Mr, W. J. Solios, starting 
from the ground that the energy of the earth and the sun is a 
continually diminishing quantity, and must at the beginning of 
geological history have been far in excess of its present amount, 
briefly discusses the influence of this greater quantity of energy 
on geological changes. He amves at the conclusion that all 
main ficton of geological changes, viz., the denudation, repro¬ 
duction, and the elevation and depression of strata, must have 
notably and rapidly decreased in intensity , and, alluding to the 
opposition met with from geologists by Sir W. Thomson's views, 
he tnWf 1 * on the of attempting to check The results ai to 

the acre of the world obtained by the physicist with those dfr 
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duced by the geologist/’ which Uit are based on the rate of 
changes produced now, during a period of diminished energy of 
all bain geological factors, 

The Chair of Botany at Aberdeen, we learn from the Car - 
diner's Chronicle , is likely to be vacant shortly. Among the 
candidates are mentioned the names or Dr, J, B Balfour, Rev. 
Dr. Brown, Dr W. R. M 'Nab, and Dr. Traill, 

Mr C, P. Ogilvik, who has been studying the art of 
aquarium management at the Royal Aquarium, Westminster, 
has been appointed Curator and Resident Naturalist to the 
aquarium recently completed at Great Yarmouth, Norfolk. 

The distance between Paris and Marseilles u 86j kilometres, 
not 1,820. u stated in our note on p, 266 last week. 

The additions to the Zoological Society's Gardens during the 
past week include a Malbrouck Monkey {Cenopuhecus cynosurus) 
from East Africa, presented by Mr. L. C. Brown, a Macaque 
Monkey {Afatacus lynomotgus) from India, presented by Mrs 
Cecil Long , a Pig-tailed Monkey (Macacus nrmesirmvs ) from 
Java, presented by the crew of HMS Dwarf, a Bay Lynx 
{Fells ruja ) from North America, presented by Mr W. Otho 
N. Shaw; two Teguexin Lizards (Tetus tegucxtn) from South 
America, presented by Mr. A. Stradling, on Ocelot (Felis 
pardalu), an Az&ra’s Fox (Cams aiarw) from South America, a 
Tataupa Tinamou (Crypturus ta/aupa), two Talpacoti Ground 
Doves {Chatnapcha talpacoti two Scaly Doves {hcardafella 
squamosa) from Brazil, a Chopi Starling (Aphobus chopi\ a 
Chilian Sea Eagle (Or?anoaStus a^ma) from Pernambuco, depo¬ 
sited ; two King-tailed Lemurs (Lemur catta) from Madagascar, 
purchased 


SCIENTIFIC SERIALS 

The American fournal of j cietue ami Arts, January — Con¬ 
tributions to meteorology, being results derived from an exami¬ 
nation of the observations ol the United Slates Signal Service, 
and from other sources, by Elias Loo mu —On some points m 
connection with vegetation, by J II Gilbert —Observations on 
a property of the retina first noticed byTait, by OgdenN. Rood — 
On grains of metallic iron in Dolerytes from New Hampshire, by 
George W. Hawes.—On certain phenomena of binocular vision, 
by Francis E Nipher —Notes on the Vespertine strata of 
Virginia and West Virginia, by William M Fontaine —On the 
production of transparent metallic films by the electrical dis¬ 
charge in exhausted tubes, by Arthur W Wright 

TllE Verb andlungen des nalurhutorischen Vera ns der pretis- 
sischen Rhetnlande und WestfaUns (Jahrg 33, Tart 1 ) contain 
Lhe following papers of interest .—Geological, Mmeralogical, 
and Anthropological Section : On some new discoveries in the 
Jurassic formation west of the river Weser, by W Treukner.— 
On a dlieased ox’s rib from the calcareous tun stone in the vici¬ 
nity of the Toemutein saline spring (Rhenish Prussia), by Prof. 
SchaaHhauicn.—On some bronze implements found near the 
Weser river, by the same —On a petrified piece of Wood with 
the linage of a human face, by the same.—On the so-called 
pcnclinic combinations of Albite by Prof, vom Rath.—On Sko- 
roditc-crystals, on plagiodase, and on Brookite crystals, by the 
tame —On a pine cone found near Dormagen, on the Rhine, 
together with Roman coins and antiquities* by Prof. Schaaflf- 
hausen,—On Capellini’s researches on pliocene man in Tus¬ 
cany, by the same.—On some stone implements recently found, 
by the same—On geological researches made at Nagyag and 
Vorospatak, in Transylvania, by Prof, vom Rath —On olivine 
from Dockweilcr and on crystallised slakes, by Dr. Mohr.— 
Physical Section ; On Mallet's theory of volcanic force, by Prof. 
A. von Laaatflx.—On a further simplification of the electro- 
dynamic fundamental law, by Prof. Clausius —On anomalous 
dispersion oftight, by Prof. Ketteler — On the efiecls of a stroke 
of iighbrita by Herr Gieseler.—Zoological and Anatomical 
Section ; Synoptical review of the genera and ipeaes of Stdp- 
noide, by A. Foes tar.— On the respiration of Lmnacm , by Prof. 
Troachcf On a specimen of PuUcuhu capitis with extremely 


large system of trachea, by Dr. Bertkau.—On Darcste’i inves¬ 
tigations on the reproduction of eels, by Prof. Troichel —On 
the Cephalopoda of the German upper chalk, by Dr. Schluter.— 
On the ipermatogeneiiB of Amphibia , by Prof von la ValeLte 
St. George —'Botanical Section: On the influence of interior 
snd exterior causes upon new formations in plants, by Prof 
Vochling —On the fruit of Rapkta taedi^era, by the same —-On 
■ome phenomena observed in the botanical garden of Pappelf- 
dorf, near Bonn, during the summer of 1875, by Herr Kormcke. 


SOCIETIES AND ACADEMIES 

London 

Royal Astronomical Society, January 12 —Mr. William 
Huggins, DCL, president, in tbe chair,—Mr. Robeit John 
Baillie, Mr Henry Vere Barclay, the Rev. Daniel Dutton, Mr 
Samuel Haywood, Dr. Louis htomeyer Little, Mr Richard 
Pearce, Commander William James Lloyd Wharton, R.N., 
II. M surveying ship Fawn , and Mr. Jesse Young, were elected 
Fellows of the Society — A paper by Mr. Marih giving an 
I ephemeris for the satellites of (Jranus for the year 1877, 
was read This is one of a senes of papers which Mr Marth 
has presented to the Society giving ephcmcrults useful for 
physical observations of the major planets and their satellites 
It was remarked by the president that these ephemcrulc* involve 
much labour in Lheir construction, and the astronomical world u 
greatly indebted to Mr Marth lur then production —A paper 
by Piof Harkness on the theory ot the horizontal photohuho- 

t jrapli was read The instrume it consists of a heliaslat and a 
ong focussLd object-glass, in the principal focus of winch the 
negatives are taken , the distortion produced by secondary mag¬ 
nifiers is thus avoided, and very accurate means arc adopted for 
determining the shrinkage of the collodion film upon the plaLc 
and the accurate orientation of the photograph —Mr Wentwoith 
Erck read a paper on an improved eye-piece lor viewing the 
bun Ills method is to use a small glv?s prism as a reflector 
which is placed within the image ul the sun, so thaL only a 
portion of the rays from a part of lhe disc arc reflected into 
the cyc-piece at any one time, the 1 fleets ol heating are 
thus reduced to a minimum, and lor vu-wing small areas 
of the sun the eye-piece is preferable tu ihat suggested 
by Mr Dawes in which the light of the whole image is 
reflected and the small area to be observed is viewed through a 
diaphragm which is exposed to the heating effects or the reflected 
rays — A paper by Mr Knott was presented to the aoucty, it 
contains a catalogue which he has been some years in preparing, 
and gives a very large number of micrometrical measures of 
double stars which have been made with a very fine eight-inch 
refracting telescope formerly the property of Mr Dawes, 

Chemical Society, January 18 —Prof. Oiling, t.K S , vice- 
president, in Lhe chair -—The secretary read a paper by Dr. 
Jager on some derivatives of dithymy It riel urethane, a substance 
produced on adding a mixture of sulphuric anil acetic auds to a 
m’xture of thymol and chloral. By llcntlng this compound with 
zinc dust It yields duhymylethane and dithyraylethcne.—Mr, 
Kingsett then read a preliminary notice by Dr Heike and him¬ 
self on some new reactions in organic chemistry and their ulti¬ 
mate bearings, showing that the colour reaction known as the 
“ Pettenkofer reaction " produced bv the action of sulphuric acid 
on sugar and cholic acid extended to many other substances, 
some of which did not require the admixture of su r ar to pro¬ 
duce the colour. This was followed by a paper on dinrtruBO- 
orcin and dinitro-orcin, by Dr J Stenhouse and Mr. C E. 
Grovel, in which the methods of preparation and properties of 
Lhese compounds were fully described,—The last communication, 
by Mr. T Carnelley, was on high melting points with special 
reference to those of metallic salts, Part 3.—The meeting was 
then adjourned until Thursday, February 1. 

Zoological Society, January 16—Prof Newton, F R.S., 
vice-president, in the chair —CapL H W. Fell den, exhibited 
and made remarks on some of the birds collected by him in the 
A relic regions during the recent North Polar Expedition. Six¬ 
teen species were enumerated oi having been met with on the 
shores of the Polar Basm, and north of 82° N. lat., but some 
of these only occurred as stragglers.—The Rev. Canon Tristram 
exhibited and made remarks on a specimen of a rare terrestrial 
Dormouse {Ehomy j mcianurvs), obtained by him m Southern 
Palestine, where it u found in deist places.—Mr. P. L. Sclater, 
F.R.S., exhibited and.called attention to a collection of mam- 
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mats, birds reptiles, fishes, and insects which hid been made 
by the Rev. George Brown during hii recent residence in Duke 
of York Island, and during excursions to the neighbouring 
inlands of New Britain and New Ireland.—Prof, A. II Garrod 
read n note on a variety of the domestic swine in the Society's 
collection, and pointed out that the presence of rudiments of a 
supplementary digit between the thud and fourth digit might be 
the cause of the consolidation of the faoof, observable m this 
variety.—A communication was read from Mr Henry D uniford 
containing notices of the habits of some small mammals obtained 
in the neighbourhood of Buenos Ayres —A communication was 
read from Mr. Gerard KrrfTr, containing notes on a young living 
Cassiwary (Casnartus australis), which had been obtained from 
North Australia, and was destined for the Society’s collection.— 
A communication was read from Mr G French Angas, con¬ 
taining a description of a new species of Helix, from South 
Australia, which he proposed to call Helix \Rhagada ) Koonn- 
fiensts ,—A second paper by Mr. Angus contained the description 
of two genera and twenty species of marine shells, from different 
localities cm the coast of New South Wales 

Geological Society, December 20 —Prof. P. Martin Duncan, 
F.K S , president, in the chair—Bartholomew Parker Bidder, 
Robert William Cheadle, David Grieve, Player Isaac, James l.ovr, 
Kerry Nicholls, William Ridley, William Joseph Spratling, and 
George Blake Walker were elected Fellows ol the Society — 
The President announced that the late Dr. Barlow had left to 
the Society by will the sum of 500 1 , to be invested and to con¬ 
stitute a fund under the title of the Jameson-Barlow Fund,” the 
proceeds to be applied annually, or at intervals of two or more 
years, at the discretion of the Council, in such manner os shall 
aeem (o them best for th* advancement of the study of geology 
Dr Barlow also left to the Society, under cerUin restrictions, 
his collections of geological specimens, and a selection of books 
from his library The President Junher announced the donation 
to the Society, by the Earl of Enniskillen, of the drawings 
made by Mr Dinkel, from Sir Philip de Malpas Grey-Egerton’i 
collection, for the illustration of Prof Agassiz's great work on 
Po'-sil Fishes, presented in accordance mill the promise made 
by his Lordship at the meeting of May 24 —The fullowmg com¬ 
munications were read - -On Pharetrospontpa strahanr, a TosmI 
llulorbnphidote Sponge fiom the Cambridge Coprolitc Bed, by 
W. J S alias, F G S —On the remains of a large Crustacean, 
probably indicative of a new species of Puryptrt */r, or allied 
genus {Eurvpfeius l devensom) from the flower Carboniferous 
serus (Cement-stone group) of Bei wickshire, by Robert Eihe- 
ndge, jun , F G S , Paleontologist to the Geological Survey of 
Scotland The fragmentary Crustacean remains descnbed in 
this paper are referred by the author to a large species of 
Kuiypterus They are from a rather lower horizon in the Lower 
Carboniferous than that from which Eu*yptews scoulert, Ilib- 
bert, was obtained The animal was probably twice the size of 
P, scou/eri The remains consist ol large seale-iike markings and 
marginal spines which once covered the surface and bordered 
the head and (he hinder edges of the body segments of a gigantic 
Crustacean, agreeing in general characters with the same parts 
in E.stouUn, but differing in points of detail. For the species, 
supposing it to be distinct, the author proposes the name of h 
stevensom .—On the Silurian GnU near Corwen, North Wales, 
by Prof. T McKenny Hughes, F G S. The author commenced 
with a description ol sections near Corwen, in Norlh Wale*, 
from which he made out that the grits close to Corwen were not 
the Denbigh grits, but a lower variable senes, passing in places 
into conglomerate and sandstone with subordinate limestone and 
shale. The senes, under the name of 11 The Corwen Bttl \he 
described in detail, having traced them round Lhe lulls south of 
Corwen, also near Bryngorlan, snath of the Vale of Clwyd, on 
Cymybrain, and south of Llangollen. He had noticed in places 
a kind of double cleavage affecLmg the lower senes, but not the 
upper, and also flagments of cleaved mudstone included in the 
upper, from which he inferred a disturbance of the older rocks 
previous to the deposition of the newer. He exhibited a selec¬ 
tion of fossils, and said that immediately below the Corwen 
beds there were none but Bain fossils. In the Corwen beds all 
the few fossils found were common to the IJandoveiy rocks, 
some of them, as MeruUUa a ass a and Petraia crenulata, being 
peculiar to that formation. In the flaggy slates above the Pole 
Slates he had found Graptoliies and Orthoceratites of the »ame 
ftpcciet as those found in the Denbigh Flags. He considered 
that the Corwen Beds were on* the horizon of the May Hill or 
Llandovery group, and should be taken as tbs base of the Si* . 


lunan, thus including in the Pale Slates or Taranflfrtl Shale a 
thick series which intervened between the Corwen Beds and the 
flaggy dates of Penyglng.—On mineral veins, by W, Morgan, 
communicated by Wanngton W. Smyth, K R S 

Meteorological Society, January 17.—Annual General 
Meeting —Mr H S. Eaton, president, in the chair.— 
The Council in their Report to the Fellows expressed their 
satisfaction at the progress that had been made by the Society 
during the year The first point on which they thought there 
was reason for congratulation was the publication in their 
jouronl of the daily observations taken at Hawes and Strathfield 
Turgni and of the monthly abstracts of the observation! at thir¬ 
teen other stations. The increase in the number of Fellows 
was considered worthy of special reference, as it 1* an indication 
not only of the vitality of Lhe Society but also of the advance 
which meteorology is now making amongst the professional and 
general public. They also referred with much satisfaction to 
the enlargement of the Quarterly Journal as well as to the printing 
of the Catalogue of the Library and of theLut of Fellows, which 
have both been issued during the year They drew special atten¬ 
tion to the report of Mr Symons on Lhe new stations which have 
been inspected and brought into relation with the Society. The 
financial position, notwithstanding the large outlays during the 
year, was very ^ood The leport also contained the very in¬ 
teresting discussion by the Rev. T A. Preston, of the observa¬ 
tions on natural periodical phenomena —The following gentlemen 
were elected Officers and Council for the enduing year ■—Presi¬ 
dent, Henry Storks Eaton, M A Vice-Presidents James Park 
Harrison, M.A , John Knox Laughton, KRAS, Robert James 
Mann, KRAS, Charles Vincent Walkei, F R.S. Treasurer, 
Henry Pcngal, F.K A S 1 rupees. Su Antonio Brady, F.G.S., 
Stephen William Silver, B K G.S. Secretaries : George James 
Symons, John W Tripe, M 1 ) Foreign Secretary. Robert H. 
Scott, F.K S. C0um.1l Percy Bicknell, Arthur Brewin, F.R.A.S., 
Charles Brooke, F R.S , Edward Ernest Dymond, John Evans, 
F R S , Rogers Field, Assoc Inst C E., Charfei Greaves. 
M Inst C L , William Carpenter Nash, Rev, Thomas Arthur 
Preston, M A., William Sowcrby, LLS, ('apt. Henry Toynbee, 
F R.A.S , George Mathews Whipple, F,R A S 

Paris 

Academy of Sciences, January 8 —M. Pehgot in the chair. 
—The following papers were read —Exploration of the Gulf of 
the two Syrles, between Sfax and Benghazi, by M. Mouchez, 
This was in the early part of last, year The author sketches 
tile character of the coast, and refers to difficulties he hod with 
the natives, who are very hostile to Frenchmen, but receive 
Englishmen with ovation, lor defending the Sultan They had 
some curious very old arms The great recent development 
of the Alfa trade on the Algerian coast is notable, and the 
fact that while 75 per cent, comes to England and 18 per cent, 
to Spam, only 4 per cent comes to France. M. Mouchez re¬ 
grets ibis small consumption by his country.—Theorems relating 
to senes of triangles of the same perimeter istisfying four other 
conditions, by M. Chasles,-—Docs ozone combine with free 
nitrogen 111 presence of alkalies to form nitrous compounds and 
nitrate* ? by M, Berthe)ot He verifies Schonbein’s observations 
on the formation of nitrous compounds during slow oxidation of 
phobphoius in contact with air, but be had not observed oxida¬ 
tion or Tree nitrogen by ozone in presence of alkalies. He 
points out some source* of error in Schonbein's experiments.— 
Note an the alteration of unne, d propos of recent communications 
of Dr. Bastion, by MM. Pasteur and Joubert. Dr. B&gtian had 
said that M Poateur in repeating hi* experiment hod exceeded 
the point of saturation of the urine (with solid potash) MM. 
Pasteur and Joubert have re-examined the point, in careful expe¬ 
riment, and produced exact neutralisation, though they consider 
this not indispensable for fertilisation Dr. Bastion would have 
got quite different results from *hat he described, hod he used 
KO, HO, which alone can property be called potash —Observa¬ 
tions on the Interior structure 0/ one of the massea of native iron 
of Onfakj by M. Dsubr^e. In its section it presented the 
aspect of a loop of iron from a refining hearth, the scorue of 
which had been very incompletely expelled by compression with 
Lhe hammer ot rolling mill.—Note on the fall or a meteorite 
which took place on August 16, 1875, at Feid Chair, in the 
circle of La Calle, province of Constantine, by M. Daubrde. It 
fell about midday; a none was heard like a thunderpeal, and 
there was a train of blackish smoke With brilliant light In the 
middle of it. The mu#! which weighed 380 grammas, rebounded 
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to about 30 metres farther on, making a hole. It 11 of the moot 
common type of Bporadondentea—M. van Tieghem was elected 
member hi the Mction of Botany, in place of the late M Brong¬ 
eur L—Report on a memoir of M. Haton de la Goupdltfrej 
entitled 11 Researches on Lhe Brachistochrone of a Heavy Body 
with regard to Passive Resistances.’ 1 —Determination of the polar 
distance in magnets, by M. Benoit.—Experiments on the coagu¬ 
lation of fibrine, by M Schmidt This is essentially a process 
of fermentation ; soluble albuminoid substances are changed by 
the action of a specific ferment and in presence of a small 
quantity of neutral salts of alkaline metals, into insoluble bodies. 
The ferment does not pre-exist; it is formed when the liquids 
are brought into abnormal conditions. The places of its forma¬ 
tion are the white corpuscles of the blood, the lymph, chyle, and 
pus, and the cells of certain tissues, which undergo decomposi¬ 
tion, the liquid then receiving from them a new quantity of 
fibiinoplastic Substance Meanwhile all the fibrinogen substance 
disappears u such, while the fibnnoplastic Substance in excess, 
with Lhe ferment becomes a constituent part of the serum. 
A temperature of zero retards considerably the formation of the 
ferment; concentrated neutral salts of alkaline metals hinder it 
almost entirely They also paralyse the action of the ferment in 
the hquidB.—On the spontaneous disappearance of a disease 
which for seven yearn attacked the vines in the island of Cyprus, 
by M. Dubreuil, It seems to have been oidium , its disappear¬ 
ance Is attributed to the growing of abundance of sumach 
among the vines —On the construction of open manometers, for 
measuring high pressures, by M Cnillelet In his apparatus a 
metallic Lube (70m long 2mm inner diameter) is soldered into 
a reservoir of mercury at the foot of a hill side. At the free end 
above is adapted a wide glass tube. When the mercury is com¬ 
pressed in the reservoir it rises to the glass tube This upper 
part is movable by reason or the flexibility of Lhe metallic tube, 
and may be shifted between stakes fixed on the slope The 
pressure developed is measured by the difference of levels of the 
mercury in the glass Lube and the reservoir.—Effects of heat on 
voltaic circuits completed by an electrolyte, by M. Hellesen In 
one arrangement two test tubes are connected by a Lube near the 
top and fitted with saturated solution of sulphate of copper; a 
copper plate is inserted in the upper port in one, another in the 
lower part in the other ; and the former is heated with a spirit 
lamp. A considerable current is had —Action of sulphate of 
lime on alkalme sulphates, by M. Ditte —On the camphor of 
patchouli, by M. de Montgolfier —Note on the life and survival 
of spermatozoidj within the mammalian egg, by M Campano. 

January 1 5 —M Fizeau In the chair—The following papers 
were read :—Exploration of the Great Syr tea, by M. Mouchez. 
He describes this coast as in great part an utter deaert of sand, 
without tree or dwelling ; and the beach strewed with wreck of 
vessels whoBe surviving crews were probably massacred Careful 
survey was made of some 250 leagues of coast line, also observa¬ 
tion of the tide (total amplitude at Syzygiei about 1 5m ), the 
strange atmospheric refractions preceding and following the 
sirocco, the declination of the needle, and natural history.— 
Note on the question of the nature and the contagion of the 
disease called typhoid fever, by M Bouillaud. M. Pasteur referred 
to his researches in which he had proved the disease of silk¬ 
worms to be both contagious and infectious in the highest degree 
and not at all epidemic, in the ordinary sense The same would 
probably hold good for typhoid fever. M Chevreul also made 
some remarks.—Spectroscopic study of the new alar observed by 
M Schmidt, by P. Secchl. His observations chiefly confirm 
those by M Cornu.—On the application of photography to ob¬ 
servation of the transit of Venus, by M Angot This treats of 
the measurement of direct parallactic effect, which can be mea¬ 
sured (r) by the angle of position , and (2) by the distance of Lhe 
centres of lhe two stars In the former it is difficult in practice 
( to get with sufficient exactness a fixed direction as origin for the 
^angles of position. The American expeditions have come nearest 
'solving the problem, and their results will aid to a judgment on 
the method. In the second method, the determination of the 
Angular value of tlic images Is a difficulty; M Angot shows how 
fit may be met A third method, based on the fact, that fur 
' objects uniformly illuminated, with straight borders and dimen- 
* aions far above the zone or diffraction, the increase of the image 
of u luminous object is equal to the diminution of that of a 
dark object ia bke circumstances, ieemB at first irreproach¬ 
able, but, iApvmctice, lead*to much error, because (1) the diameter 
of Venus la w from being large with reference to the extent 
of the diffracted zone; and (2) the luminous intensity of 
different ports'of the sun 11 not uniform.—Experiments on the 


coagulation of fibrine, by M. Schmidt He distingulshea pro- 
plastic liquids, which do not contain ferments but contain sub¬ 
stances generative of coagulation j plastic liquids, which coagulate 
spontaneously and contain ferment and which are generators of 
fibrine; and fibnnogtnous liquids, serosities which contain the 
substance fibrinogen.—Second note relative to the effects pro¬ 
duced by Phylloxeia on the roots of various American and 
indigenous stocks, by M. Focy.—Effects of dilute sulphocar- 
bonates on vines, by M Maistre —On the simultaneous determi¬ 
nation of annual constants of aberration and of parallax, by M. 
Trepied Observations of declination will give at once and with 
the some weight, the special constants of aberration and parallax 
for each of the stars, and these determinations, made at two 
stations suitably chosen will enable us to appreciate the influence 
of the absolute movement of translation of Lhe solar system on 
the phenomenon of aberration.—On the relations which neces¬ 
sarily exist between the periods of the quadratnx of the most 
general algebraic curve of degree m, and, d fortiori, of a parti¬ 
cular curve in its degree, by M Mane.—The phenomena of the 
radiometer explained by means of pyro-electricity, by M, de 
Fonvielle. Pyro-clcctnc phenomena occur not only at the sur¬ 
face of certain crystals when subjected to a variation of tempera¬ 
ture, but any non-conducting body submitted to the action of 
luminous rays is heated, then clecLnhed more or less according 
to its nature and the intensity of the action. M Fonvielle thinks 
all the phenomena hitherto observed in Lhe radiometer may be 
thus explained.—Note on a new derivative of albuminoid matter, 
by M bchutzenberger—On the optical properties of Manmle, 
by MM Muntz and Aubm —Action of chlorochromic acnl on 
organic matters, by M Eton] —Chemical studies on mistletoe 
(Visiurn album , Linn.), by MM Grandeau and Bouton 1 The 
composition of Lhe stem differs essentially from that of the 
species of trees on winch it grows 2 The composition vanes with 
the species. 3. Mistletoe contains much more potash and phos¬ 
phoric acid Lhan its supporting trees, and much less lime 4, It 
seems to live on the tree like a plant on the soil; it takes from 
the yellow parLs gorged with nutritive juices, the incombustible 
matters necessary for its organisation —On testing of wines for 
fuclisine and other similar colouring matters, by M Ih'champ.— 
On the passage of plasma through living unperforated mem¬ 
branes, by M. Cornu. It passes in a manner contrary apparently 
to the laws of endosmose —On the winter of 1&77, by M. Renou 
—M. Archereau presented prepared carbons for the electric 
light, said to increase the stability and illuminating power. 
They consist of carbon agglomerated and compressed, mixed 
with magnesia 
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DARWIN'S “GEOLOGICAL OBSERVATIONS" 
Geological Observations on the Volcanic Islands and 
Paits of South America visited during the Voyage of 
H.M S. “ Beagle f By Charles Darwin, M A., F.R S. 
Second Edition, with Maps and Illustrations (Lon¬ 
don Smith, Elder, and Co , 1876 ) 

K. DARWIN'S important contributions to biologi¬ 
cal observation and theory have during Lhe last 
seventeen years attracted so much public attention, that 
there 15 some dan^ei—one from which, however, all geolo¬ 
gists will cl.inn exemption—0/ his valuable labours in 
almost every department of geological research being to 
some extenL.lost sight of Long, however, before the publi¬ 
cation of (he “ Origin of Species," its author had achieved 
a foremost place in the Tanks of the cultivators of geolo¬ 
gical FLience , nor must it be forgotten that the great 
woik nself is as much a cuntubution to geology as to 
biology. Students of Mr. Darwin's earlier geological 
writings mu&L all have been jmpiessed by Lhe powers of 
mmuLc observation, the acumen in testing, and the skill 
in giouping data, and the boldness and originality in 
generalisation which distinguish their author , for these 
characteristics are no less conspicuously displayed in the 
theory of Coral Reefs than in that of Natural Selection 
In December, 1831, Mi. Daiwin sailed from England 
m H.M surveying vosel the Beagle, having accepted an 
invitation bom the late Capt FiLzRoy to acL as volunteer 
naturalist to the expedition then being despatched to com¬ 
plete the binvey of the coasL of South America. After an 
absence of nearly five ycais—during which many of the 
islands in the Atlantic were examined, laige portions 
of both the east and west coasts of SouLh Amenca 
fully txploicd, several inland traverses oT that continent 
made, the Falkland and Galapagos Islands carefully 
studied, and moie rapid visits paid to Tahiti, New Zea¬ 
land, Australia, '1 asinania, the Cape of Good Hope, and 
a number of the coral islands in the Indian Ocean—the 
expedition returned to this counliy in August, 1S36. Not 
a few important scientific discoveries will be associated 
with Lhe names of Lhe vessels of the United States Ex¬ 
ploring Expedition, with the Novaut, the Challenger, and 
many another survey ing ship thaL might be mentioned, but 
it will be long indeed, we suspect, ere any vessel attains 
such a proud position in the annals of science as was 
won by the little ten-gun bug which bore our naturahsl 
in his now famous “Voyage Round the World." Wherei er 
in future the sciences of biology and geology shall be 
cultivated, there will the name of the Beagle become a 
household word 

r lhe ten years which followed his return to England 
would appear to have been mainly devoted by Mr. Darwin 
to the publication of the numerous and important results 
obtained during the voyage. Besides editing the treatises 
of Trot Owen, Mr. Waterhouse, Mr. Gould, the Rev. L 
Jenyns, and Mr. Bell on the different groups of vertebrate 
animals, of which specimens were brought home, he wrote 
two very important works, one addressed to general 
readers^the <( Naturalist’s Yoyage Round the World"— 
and the other of a more purely scientific character—the 
" Geology of the Voyage of the Beagle " 

Vol. XV.— No 379 


Before the publication of the “ Origin of Species" had 
made the author’s name so widely famous as it is at pre¬ 
sent, the works which we have named above, with the 
several memoirs communicated by their author to the 
Transactions and Journal of the Geological Society, had 
become universal favounLcs with the students of various 
blanches of natural science , and this, no less on account 
of the rich store of novel observations which they con¬ 
tained, than fur the ongmality and suggestiveness of their 
deductions from those observations. And since llie ap¬ 
pearance of their author’s magnum opus , wc confess that 
these earlier writings have for ourselves acquired a strange 
fascination. Again and again have we perused them, 
only tD detect valuable observations and striking sugges¬ 
tions before missed, and to encounter fresh traces of. the 
germs of ideas, that, alter twenty-eight years of earnest 
thought and study, were developed into the theory of 
descent with modification, which is now exercising so 
important an influence on the progress of the natural 
sciences At the commencement of the present notice 
wc ventured to claim for geology at least a moitty of the 
advantages which have flowed fiom Lhe publication of 
L he 11 Origin of Species and, on the other hand, we feel 
that we are putting forward no undue demands on behalf 
of the same science, in declaring that the theory of 
Natural Selection must be regirded in at least as great a 
degree the prize of geological observation as the reward 
of biological research 

Such being the case, these “Geological Observations" 
are well woithy to take their place in the long series of the 
author's contributions to the doctrine of descent, side by 
s de with those more widely known works on different 
departments of zoology and boLany which have been pub¬ 
lished subsequently to the “Ougm of Species" Two 
ye?rs ago the Jirst part 0/ the “ Geology of the Vovage of 
the BtagU' ” -a work which has long been out of print* 
and has become extremely scarce—was republished , and 
naturalists and geologists were alike gratified by the ap- 
peaiance of this revised and enlarged edition of the well- 
known memoir on Coral Keefs The work now before us 
is a re-issue of the remaining portions of the “ Geology of 
the Voyage 0/ the Bmglef and will be equally welcome to 
a large section of the scientific public 

The districts described in Lhe present work, as Mr, 
Danvin justly observes in his preface to the new edition, 
“ have been so rarely visited by men of science " that very 
little 11 could be corrected or added from observations sub¬ 
sequently made" And on the other hand utLcmpts to 
modernize the terminology could scarcely fail to detract 
from the minute accuracy of observations, which were 
clearly either recorded upon the actual spot where they 
were made, or at all events while the memory of them was 
still fresh and vivid m the mind of the authoi We think, 
therefore, that a wise discretion has been exeicised in 
allowing the descriptions and discussions of phenomena 
to remain in precisely the same form as when they were 
originally drawn up , though we must confess to a feeling 
of disappointment at the absence of notes from the 
author’s pen, indicating how far in his own view some of 
these original conclusions have been strengthened or 
modified by his later studies and researches. 

We can only permit ourselves to recall a few of the 
more important among the valuable contents of this book 

i* 
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to ihe memories of our rciders -and in doing so we shall 
dwell more particularly on such as, through recent dis¬ 
coveries or controversies, have acquired especial interest 
at the present day. 

Every explorer who, since the publication of the 11 Ob¬ 
servations on Volcanic Islands, 1 ' has been called upon to 
investigate districts containing extinct volcanos, has been 
greatly aided by the valuable store of facts and sugges¬ 
tions contained in that work Wc very much doubt, how¬ 
ever, whether some of the interesting questions discussed 
in it—and we more especially refer to those relating to 
the nature and origin of the banded structure in lavas, 
with the light which these are calculated to throw on the 
difficult problem of the cause of foliation in rocks—have 
received that amount of attention from geologists, of which 
they are certainly deserving. 

The proofs of the long-continued elevation of the shores 
of South America for thousands of miles, and to the height 
of many hundreds of feet, yet unattended with marked 
disturbances of the strata, the gradual disappearance of 
every trace of organism in rocks which once abounded 
with them, the survival of a most remarkable fauna of 
gigantic vertebrates to post-tertiary times, and its seem¬ 
ingly sudden extinction at a very recent period—these are 
some among the many interesting facts described in the 
second part of the work which are of especial value to 
geologists seeking to interpret the records of the past. 
Mr. Darwin's observation of an admixture of Jurassic, 
and Cretaceous types of life in the same deposits in South 
America have acquired fresh significance now that the 
United States geologists have shown that ammonites 
range up into the tertiary strata, and that Dr. Waagen has 
described ammonites, goniatites, and ceratites, occurring 
in India, in the same bed with several carboniferous spe¬ 
cies of brachiopods. Now, too, that so much has been 
done by Dana, Le Conte, and others, in determining 
the mode of origin of the Rocky Mountains, and the 
part played by the volcanic outbursts which occurred 
simultaneously with the mountain-forming movements, 
Mr. Darwin's clear descriptions of the sections noticed 
by him in his traverses of the chain of the Andes will be 
referred to with fresh interest by geologists and the 
comparison of phenomena displayed in distant parts of 
the same great chain is highly suggestive. But space 
fails us to Tefer to even a tithe of the points of interest 
which we have noted in our reperusal of this valuable 
work. 

A sinking characteristic of all Mr. Darwin's writings, 
and one which is very eminently displayed in the work 
before us, is his scientific candour. Like his teacher and 
friend, the late Sir Charles Lyell, he never forgets in his 
discussions to look at all sides of the questions before him, 
and to give the fullest expression and weight, alike to the 
difficulties which he himself detects, and to arguments 
which opponents may have advanced With superficial 
readers this peculiarity in the writings of Lyell and Dar¬ 
win has apparently very unjustly detracted from their 
merits ; and we are sometimes amused by finding critics 
boldly parading as their own, objections which it is per¬ 
fectly clear that only the candour of the authors has 
permitted them to rehearse, but which their own know¬ 
ledge has not sufficed to enable them to understand or to 
make adequate use of. 


Perhaps at no period in the history of the science have 
the great facts of geology suffered so much distortion 
from the works of pseudo-scientific writers—through 
which media alone science is too often, alas 1 transmitted 
to the general public—than at present. These writers 
selecting a few isolated and imperfectly understood facts, 
in bold defiance or lamentable ignorance of a thousand 
unmistakable and clearly established principles, proceed 
to build up the most elaborate hypotheses We cannot 
therefore help regarding the republication of Mr Dar¬ 
win's u Geological Observations " as a most opportune 
event. The able geologist, De la Bechc, many years ago 
wrote a charming little book entitled “ How to Observe 
m Geology." To those anxious to learn this most import¬ 
ant art at the present tune, we would recommend as a 
model—since example is better than precept—the work 
now before us. The careful study of the clear and minute 
descriptions of geological phenomena, and the following 
step by step of the fair and cautious discussion of facts 
and arguments contained in this book can scarcely fail 
indeed to teach the leader something which is even more 
valuable than “how to observe," namely, how to reason 
in geology. John W. Juim 


TWO “CHALLENGER” ROOKS 

Log- Letters from the “ Challenger." V>y Lord George 
Campbell. (London Macmillan and Co , 1876.) 

The Cruise of Her Majesty's RIup “Challenger” liy 
W. J. J. Spry, R.N. With Map and Illustrauons. 
(London Sampson Low and Co , 1876 ) 

T was to be expected that with so carefully-selected 
and intelligent a staff, both naval and civilian, on 
board, the cruise of the Challtnger would be productive 
of something more than the official literature It will 
have been seen from the " Preamble" which we recently 
published ( antea y p 254) that it must necessarily take a 
long time to arrange the abundant scientific results that 
have been obtained, and the complete official accounts 
may not be in the hands of the public for years. The 
Report on the Austrian Novara Expedition has taken 
seventeen years' serious labour to complete ; but wc hope 
to be in possession of the Challenger Reports in a much 
less space of time. Meantime many readers will be glad 
to have in a handy form a general account of the work 
which the expedition has done, and some details concern¬ 
ing the incidents of the long cruise and the many places 
which the ship visited. From either of the books befoie 
us such information may be obtained. 

There is a wide difference, however, between the charac¬ 
ters of the two works. Lord Campbell's is by no means an 
attractive book at first sight. It is a big, plain,heavy-looking 
volume, with a large page well filled with type, enormous 
paragraphs of sometimes half-a-dozen pages in length, and 
with not a single picture One is apt to sigh at first at being 
compelled to read it, but after perusing a few sentences the 
reader 11 puts on the garment of praise for the spirit of 
heaviness," and finds the real difficulty to be to stop. 
Lord Campbell's pages bear all the marks of being 
genuine letters, written with no thought of a public before 
him, and only for the entertainment of those to whom 
they were sent. He has evidently not 11 got up " his sub¬ 
ject at all, the information he conveys being almost 
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entirely the results of his own observation. And a 
thoroughly good and most original observer he is, with a 
faculty of telling what he has seen in such a way as keeps 
the reader in a constant state of exhilaration. Lord 
Campbell makes no pretence .it instruction, never¬ 
theless in his own characteristic and uresistibly amus¬ 
ing way, he conveys a vast amount of information 
concerning all the places visited by the Challenger, and 
tells not a little of the results of the soundings and 
dredgings earned out by the “ scientifics," as he calls the 
civilian staff. But apart from the genuine entertainment 
to be had from the work, Us great value will be the obser¬ 
vations made by the author on the various peoples among 
whom he sojourned for a longer or shorLer period. Even 
well-informed ethnologists, we should think, will be able 
to obtain not a little impoitant information from the work 
on the present condition, for example, of the inhabitants 
of many of the Pacific islands, such as those of the 
Fncndiy, Fiji, and Sandwich Islands, New Guinea, Ad¬ 
miralty Islands, &c A very large space is devoted to 
Japan, and many shrewd remarks made on the present 
condition and future prospects of the Japanese. There 
are many interesting notes besides, on the physical 
aspect and natural history of most of the places visited, 
and in almost all cases it will be found that some new 
feature has been brought out. Even of such well-worn 
subjects as Tenenffe, the Azores, Cape de Verde Islands, 
Australia, New Zealand, Tahiti, the South American 
littoral, Lord Campbell manages to say something un¬ 
expectedly ouginal. In a concluding chapter he gives 
an msliucu\e summary of the Challengers work and 
how she did it. We can only, in our space, speak in 
the most general way of the nature of the contents 
of Llm work A moie entertaining, a more genuinely 
bracing book, it would be difficult to find, and the reader 
who goes carefully to the end of it will have added con¬ 
siderably to his knowledge of the earth’s surface. Jt is a 
great pity that a work so full of varied information should 
have been published without either an analytical table of 
contents or an index A map would also have been a 
great help to the reader 

Mr Spry professes simply to give a plain, straighlfoi- 
waid narrative of the cruise, of some of the chief results 
obtained by sounding and dredging, with notes on the 
places and people visited, partly the result of his own 
observation and paitlyof leading The book is nicely 
got-up, well primed, and contains a large number of in¬ 
teresting and well-executed illustrations, not only of 
people and places, but of the implements used in carry¬ 
ing out llic work of the Challenger He gives a veiy 
clear account of the various apparatus used, their con¬ 
struction and uses, which we commend to the perusal or 
the uninitiated reader who wants to know how such 
work as that of the Chal/tn^er is performed. Mr. Spry 
gives Lhe curious story of the brothers Stoltenhoff, who 
were found living alone on Inaccessible Island, aL con¬ 
siderable length, in the words of the elder brother. The 
work contains a really large amount of valuable informa¬ 
tion, and as no two men observe alike, we commend those 
who desne to have complete information about the cruise 
of the Challenger , to read both books While Mr Spry 
sometimes unnecessarily introduces information obtained 
from books, his work is, oh the whole, thoroughly readable, 


and certainly instructive. Altogether, these preliminary 
“ snacks " augur well for the great official feast which is 
being prepared for us. 


OUR BOOK SHELF 

The Year-Book of Facts in Science and Arls for 1876. 

Edited by James Mason. (London ; Ward, Lock, and 

Tyler, 1877) 

The “Year-Book of Facts'* so long associated wiih the 
name of the late indefatigable Mr 1'imbs seems to have 
taken a new lease of life under the present editor, who 
begins his duties with the volume before us. Some useful 
changes have been made , thus, there is a marked im¬ 
provement in Lhe arrangement and character of the 
contents, and the penod covered by this year-book now 
extends from the autumn of one year to the autumn of 
the following, and not January to December as hereto¬ 
fore. The longer time thus given for preparation has 
been well used by Mr. Mason, who certainly has produced 
a volume far in advance of any of its predecessors. It is 
hardly necessary for us lo say much about this well- 
known year-book, which docs not pretend to be more 
than a popular digest of scientific scraps , and in no 
sense supplies the need, to whiLli we have alluded in 
previous notices, of a carefully-prepared record of scien¬ 
tific progress—the nearest appioach Lo which in the 
English language is the Amcrn an “Annual Record of 
Science and Industry," edited by Mr. Baird The present 
editoi of the book before us has done his work, so far 
as it goes, m a comprehensive and careful manner. One 
or two serious omissions wc notice, notably the important 
discovery made by Di Ker, and announced at the last 
meeting of the British Association, of the rotation of the 
plane of polansaLion by reflection from a polished 
magnetic pole, certainly one of the most novel physical 
facts of the past year. 


LETTERS TO THE EDITOR 

[The Editor does not hold himself responsible for opinions expressed 
by hu correspondents Neither can he undo take to return, 
or to correspond with the writers of rejected manuscripts. 
No notice is taken of anonymous communications ,] 

Just Intonation 

Your esteemed correspondent, Col A. R, Clarke, declines 
to admit any error or overBighlin hu communication to Nature 
under the signature of 41 A K. C on December 21, 1876. I 
regret to he of a different opinion The first error which I 
pointed out ought to be palpable enough In a mathematician 
who is acquainted with the ratios of a stale, and therefore I 
treated it as an oversight. Cul, Clarke rivls 27 lo 16, instead 
of 5 to 3, ai. the ratio for A in our present diatoniL scale l)y 
his enlargement of the inlerval lie would unknowingly convert 
the well-known consonance of a nmjor Third between K and A 
into a l'ytlugorcan ditone Evidently the Colonel is not aware 
that E and A are notes 1 itcrposed in the scale of C, that bar- 
mom cilly they belong lo F, and require F as a consonant baas, 
All this has been explained in a pamphlet in pnnt I would 
thciefure suggest lo Col Clarke an investment of sixpence in the 
purchase of a “ Riview of Helmholtz's New Musieal Theories,” 
published by Novello, Ewer, and Co , No I, Berners Street. 
To prove all the unadmitted charges would be too long for 
Nature, and Col, Clarke will find most of them touched upon 
in that pamphlet as well as other curient errors. In the mean- 
lime it is not difficult, to tell that Col Clarke derived his ralio 
from the harmonic scale of C, and not from that ol V (which 
would have been right), or from Lhe work of any modem mathe¬ 
matician. 

It u because ! and A are harmonically derived from F that 
our scale rannot be reduced to a common denominator. The 
F siring exceeds lhe length of Die C siring by half, the ratio 
being 3 to 2 , and one of lhe first rules of proportion )« that 
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" ratio can exist only between quintlUes or the lame kind ” 
When mathematicians employ the figures of 4 to 3 in the scale 
of C, the interval they really obtain is from C down to G (not 
from F down to C, as they have supposed), and when 5 to 3, 
they have the major SixLh from 1 ', down to G f and not the one 
from A down to C 

Music is a much more simple science than most men suppose 
All that a mathematician lcqulrrs is a set of harmonic scales, 
with powers oT 2 and 3, hefuic him Tilt scale* include all 
r&Lon, and nil consonances with tlieir proportions of accompany¬ 
ing dissonances They arc scales of alinuot parts, and those 
nliquqt parts aru tlie corre-'.ponding multiples nl vibrations 
Time spent upon calculating temperament is lmt thrown away, 
because no nmilu malinan’s figure! will lie adopted in practice 
Practical musiLians will cunLlnue to tune by listening to the 
beats, as they have ever done, and perhaps all other musicians 
before them The recommendation to eschew temperament 
may be even worthy of consideration in amvlur puiiiL ot view 
Mathematicians have nol given sufficient attention to tlie 
musical bide of the question Have we not, of Htc years, 
heard much of proposals to dunk the ocLave into ‘“twelve 
equal semitones”? Arc vie to imagine that tins is a mathe¬ 
matician's idea of ix n]ual temperament”? If music were 
but geometry, it would be an admirable airangemcnt twelve 
equal semitones, like twelve equal inches in a toot But, un¬ 
fortunately, a musical scale is the very reverse of a geometrical 
one, and there are no two intervals alike in if As it rises, the 
dimensions become less at every step, 111 ratio anil 111 length 
For instance, the ratio of C to (_ sharp is 16 to 17, that of (.» lo 
(r sharp (G bung tlie half-way in point of vibrations) is 24 to 25, 
and from H to octave C is 30 to 32, but only In cause wc omit 
R sharp, othmvisi iL would he 31 Lo 32 Pancy two sutli ex¬ 
tremes "tempered” to the middle note I Only one ol the 
twelve would ht into a musical scale, and tlieie would be eleven 
discordant semitones out of the twelve The discord would not 
he confined to one key only, but would be Lhe same in cv( ry key. 
'lhc so-called " diatonic semitones " arc really tones E is Lhc 
seventh to !■, which requires F as a bass, and H is the seventh 
to C in the scale of C Arc lliesc lo be changed into chromatic 
semitones ? 

The diminished aitraction of music, some persons even dis¬ 
liking it, is mainly, it not wholly due to tempeied tones The 
first point lo be considered by mathematicians who temper scales 
is the meaning of the two words, " consonance " and "dis¬ 
sonance” The chaim of music depends upon "coincident/ 5 
and " 11 on-comcidcnL ” vibration 

In justice to Col A R Clarke, let me add that I find only 
the first error to he his own, and am still disposed lo attribute it 
to oversight in re 1 erring to a w rong scale. All the otherc aie after 
precedent, and every source might be pointed out, although he 
is disposed chivalrously enough to defend Lhose upon whom he 
relied My excuse for writing at all is tliaL N vi ure is a puicly 
scientific journal, and that I shaie with others an carnesL wish Lo 
uphold iL a.b a fair rcpicsuilalive of English thought Articles 
such as those of Col Clarke and my own would be distasteful to 
any but scientific readers As to the "comma of Pythagoras," 
it lh not worth discussing In ‘.pile of his chivalry, Col. Llaike 
knows as well os I do, that such an an.iy of figures, represent¬ 
ing vibrations, as 524, 288, cannot arise in less than nineteen 
octaves Wm Cjim'M'IL 

Mraflord Lodge, Oatlands Park, Surrey 


The Nebula of Orion 

In Nature, vol. xv p. 201, m an account of Lhe American 
Cambridge Observatory, it is slated that the nebula of Orion had 
not shown the slightest trace of resolvability under Lord Rosse's 
3-feet lefkctor. 

The authority for this statement is, I suppose, Nichol’s 
” Thoughts on the SysLem of the World,” wneie, p. 52, it is 
said that in 1S44 -5, the 3-feet did not conLain the vestige of a 
star m the nebula 

On the occasion there referred to the speculum must have been 
in bad order, for the resolution of parts of the nebula is quite 
within the reach of the instrument in its noinial condition In 
proof of this I may refer to Lord Oxraantown’a paper on Llie 
Nebula of Orion, Phtl Tians , 1861, and to an extract fioin my 
own note-books of an earlier date, February, 1848 .— " With the 
3-feet saw the nebula of Orion resolved as far up as the little bay 
and C 1 Ononii—powers 351 and 320—best wiLh the latter 
which is a single lens.” 


I may add that Nichol also slates, p. 5 b that he had teceived 
from Lord Rosse, Match ig, 1846 intelligence "that all 
about the Liapezium lb a mass of Mars (in the six feet) , the rest 
of the nebula also abounding with stars, and exhibiting the 
characteristics of ^solvability strongly marked.” 

Observatory, Armagh, January 19 T R. Rouinson 


Basking Shark 

My notice of Prof SteensLrup’s paper was written in the 
autumn of 1875, to accompany an electiotypc of Lhe woodcut in 
that paper of the baleen-like fringes of the basking shark, .sent 
to me for Nai URE from Copenhagen. 

At the time I was quite ignorant Lhat my friend and foimer 
master, Di Allman, had written on the suhjcU, nor could the 
keenest bibliographer have known much of Lhe contents of his 
mcmo.r, ns the only reference In it in the f ouilli Annual Rimort 
of the Dublin Natural Histoiy Society fur 1841-42, is "Two 
[papers] lnvc been read on Tcthyulogy, that cm the basking 
shark (£t/,ie/ti/\ »/a\imm) by Mr Allman, caused him to notice 
the value of tlu. fisheries of uui southern coasts, abounding in 
lirge fishes and cetacea, whose cipime would prove highly pro¬ 
fitable to our fishtrmen from the quantity of oil they would 
yield ” Zri June, 1876, 011 the airival of the specimen in Dublin 
from IJofin, I had a woodcut made of a branchial aicll with the 
fringe Mlarhed, and added a bnrt ai count of the specimen now 
in the Dublin Museum About that lime Dr. Allman told me 
that liuLcs of Ins paper had been published in the Saundrt r’r 
A'r.i'J /w//< t , but tliaL lie had foi gotten the date Glut led by tlie 
notice nl the Dublin Natural History Society’s Repent, I 
searched the files of Lhat piper fur the yean 1S41 and iKjz with¬ 
out hurcess, but I fully purposed to mention what Dr Allman 
had told me, from mi mory, of Ins iLScarclu s, when I should gi-t 
a pi oof of my manuscript Unfortunately, fioin press of matter, iny 
notes weie noL published until many weeks after Lluy were sent, 
and the prool readied me dunng long vacation, when T com¬ 
pletely foigot to do as I had intended I regret this exceedingly, 
and hope Dr Allman will accept my apology I cannot, liuw- 
evei legict, that it lias induced Dr Allman Lo publish an abstract 
of his paper (Natuki , vol \iv p JOS), ami pci hips he may 
still further furnish us with the date ot its original publication 

In answer to the note ol Prof. Fnnrn Giglioli, whidi has 
called my alienlmil again to this subject, 1 have simply to sU'c 
Lhat finding no notice in the Zo dugiral KrcoiHs for 187j or for 
1874 (this Jnttcr published May, IS76) of any papers on Selnche, 

I concluded, as it now appears wronglj, that nothing had been 
written dining these years on the subject. Tins was my mi-.fortune, 
perhaps my fault, but regarding Italy as the mother countiy of all 
lhc silences, being well aware of the advances she has made in 
biological rescaiehes during the last twenty years, and hiving gone 
each year, while one of the zoological recoiders, to I'Joience to 
woik out the lUllan literature of Lhe preceding year, I cannot' 
accuse myself of any intentional neglect of the labouis of Italian 
biologists It is to be hoped that Prof Giglioli will favour us 
willi an abstracL of Prof Favesi's memoir, especially of the 
reasons that induce Prof Pavesi to assert lhat our Bohn shark 
is A mdiata and not £ maxima , for to me it appears that our 
seas may possess both these species 

Jl may also be mentioned Lhat no reference to Prof Pavest's 
memoir will be found in the account of the Pelenn appended 
to Prof. Lutken’s "tidies of Greenland,” prepared for the use 
of the British North Polar Expedition, 1S75 

E Pkhcival Wricht 


Sense of Hearing in Insects and Birds "Towering” of 
Birds 

I AM glad to learn fiom Mr M ‘Lachlan that stndulalion is 
known to occur in several species of Lepidoptcia , fur this shnwi 
that the sense of hearing m these insects is probably of general 
occurrence With regard to the sense of hearing in bird*, I did 
not say in my pievious letter that thrushes, &c., were guided to 
their food exclusively by this sense ; indeed it would be a very 
anomalous thing if animals which possess so keen a Bense of 
sight are not in the habit of using it, as Mr. McLachlan sug¬ 
gests, in any x>rofitable way they can But that thrushes trust 
very largely to their sente of heanng in their search for food— 
especially in certain conditions of the ground—no one, I think, 
who has observed the process can doubt The bird runs rapidly 
some twelve Lo twenty feet in a straight line, it theu stops 
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suddenly, elevates its head, and remains motionless in a listening 
attitude; after pausing thus for a few seconds, it ogam runs to 
about the same distance ns before, again stops to listen, and so 
on. These successive excursions are usually made 111 Lhe s.une 
direction , but every now and then, during the proctss of listen¬ 
ing, Lhe thiusli apparently heirs a sound proceeding irom some 
point within the circle which it has last enLtred , immediately 
the course of progression is deflected at nn angle irom the con¬ 
tinuous straight line m which all Lhe previous cxcur-iimis were 
made, and, rithcr with a single rush nr after one or two brief 
pauses to make quite ■mrc of the exact spot, the hud may nearly 
always he seen to Imd a worm 

1 may take this opportunity of (hanking your vauous cone- 
spnndenLs for Lhe mhiiimtion which they have supplied with 
regard to the towering of bird* Same ol the letters men- 
Lion ducks, teals, anil widgeons as buds which occasionally 
tower. May I ask lhe writers of lhe 3 e lettcis whelk r Lhe action 
in these casLS resembled Lint i'f /w/f toweling 111 lhe cisc of par¬ 
tridges and giouse? I ask this because one of thc™numernus 
letters by winch my communication to iS \titrk Jus bein 
answered in Lhe Fit It/, states Lliat birds of this build never Lower , 
and on Lhis supposed fact Lhe writer cons true Is a tlieoiy us |o lhe 
mechanism of towering in general All me correspondence t iken 
together cannot leave any doubt that ill tic are at least hoo kinds 
of towering —vu (1) The common kind whieh 1 described, 
ami lhe cause of which is certainly pulmonary ha morrhage , and 
(2) a very rare kind which I have never myselL witnessed, 
and the immediate cause of which appears to be cuebiil injury 
Jn the ca-ic of the second, 01 laic kind of lowering, all llic cor¬ 
respondents are agreed that Lhe bird is not dcid when four rl, ami 
that it may even lly away again when disluibul Ncvei li ivmg 
had an opporlumly of obseiving such a case, of couise any hypo¬ 
thesis by which 1 may Liy Lo exjdain the cau'-e of lhe jaic kind nf 
towering is of no furLhcr value thin a conjecture, hut T may 
rcmaik that both kinds nf to imng may possibly be due to the 
same cause, if lhe parts of Lhe brain which are injured when lhe 
second kind of towering ensues, are the parts whose injury 
Jhown-bequnrd found to he MUnded 111 the case of mammals, 
with bleeding of the lungs At any rile, iL would liewoith while 
for any sportsman who may have Lhe opportunity, to direct n 
bird which he has seen to exhibit Lhe second kind of towering, 
in order to ascertain wht ther, in sutli cases also, ‘ionic degree of 
puhnoruiy haemorrhage nuy nut have taken place 

Gi-uRdi!. J Roman* s 

In Mr. G J Romanes’ intcicsting remaiks (Xali/RL, vol 
xv , p 177) on the sen r c of hearing in insects, he says — 
“Ill the case of jnoLhs, however, I believe that sounds are never 
emitted, except of course the Death’s-head ” 

As 1 trust that insects will continue lo have n place in hia ob¬ 
servations, may J be allowed lo call Mr Romanes’ attention to 
the following species of Lepidoplera which arc known to pro¬ 
duce sounds — 

1 J't/HtJM, several species — The sound produced—which 
lia 5 ! been compared to the friction nf sand paper - lias been 
noticed by several observers, vi/ , Rev J Greene (/’wr Lnt Sot 
0/ London, New Senes, u , p xevin ), Mi, llewilson (/r iv., 
p. 11 ), and Mr A. II Swinton ( Rntomoh^ists' Monthly Maga- 
zitte, xur., p 169, January, 1S77), who describes the appautus 
by which Lhe noise is produced On the under surface of Lhe 
upper wing one of the nervures is roughened like a hie, anil 
upon this a raised nervure on Lhe upper surface of the mider- 
wing plays , there is alio a circular embossed patch of the wing- 
membiane destitute of scales, which Mr Swinurn thinks setves 
to "impress the musical Liemouis ” lhe object of thin xtndii- 
lation, Mr Swinton suggests, may be classed with those pheno¬ 
mena ol rivally and love so conspicuous m the Orthophrn, Rl , 
but .at the same time iL is puducud when the msecL* are ens 
turbed, and pohhibly also when rhe ^exes aie coquetting ir mid¬ 
air Muieaver, the development of the mechanism is gica’eflt 
in the female, contiary to the usual rule For my own part, I 
incline to think that the object ol Lhe sound ix rather the intimi¬ 
dation of possible enemies than a sexual lovc-calL Loth Mr, 
Greene’s and Mr Hewitson’s cases occurred when inserts iliat 
weTe hibernating were disturbed, and the sound was renewed 
whenever the disturbance was repeated These butterflies hiber¬ 
nate in dark holes and corners, and the sound may be intend* d 
to suggest Lo the disturber the hiss of a snake nr the note nl an 
angry wasp or bee. As the perpetuation of lhe species depends 
for the most part on the female, abe is provided with a stronger 


apparatus. IF the sound is produced when Lhe sexes are coquet¬ 
ting, it may be the butterfly expression of a playful "Get along 
with you ” 

2 The well-known case of Arhaonttn (the " DeathVhead 
Moth ”) —'lhe sound heieaho is probahly for intimidation^ and 
not a love-call I cannot at presenl call to mind any observations 
on any dispnuty uf the sound in Lhe sexes 

3 Ac/f/tff, several specie**, and 

4 Chrloma path a 

1 he sound emiLtcd by these msecLs--which is compared to 
Mil licking of n watch- is described by M A Guence [Ann. 
1 *. 1 ' Lnt 1 r , 4 ser , vul iv. 14 , IranslaLed in Lint Month. 
Mm ?, 1 223) who s-ivs that it is produced by two lympaiuform 
vcMiles smiitcd in the pecioial iegiun p .and is much mure deve¬ 
loped in the mule Lh in m llic female 1 hi 1 -, M Guence re¬ 
mark-, is miliLi cuiiuus, for, as the femaks id Sthna cm bcarccly 
fly, it would scim tint, if the organ of sound is to produce a love 
call, it is the female, arid not the mile th.aL should have it most 
strongly developed M Gucm'e consequently expresses himself 
unable to give any plausible lc.ison to account lor the object of 
the sound 

A leason has occuncd lo ms and T here give it foi wliat it 
may be woith AVe know lhaL the females of xenial Repi- 
doptcra (especially wingless km i(cs) hive (lie power of emitting 
a scent which attracts the mah s, often fiom considerable dis- 
L an cl s When the mile of S ,fnni is hunting bn the* female and 
making probably his d 111ms vibiale 1 on lly, Lhe sound uaching 
the concealed female 111 iy txcitc her to give out an increased 
odour, and thereby more surely it tract llic male I11 short the 
drums are organs ol excitation 

5 Jiyh/hUitpmnmna —This species Mr Swmton [En f oin 
Monthly Mr,' , vu 231) has noticed Lo emit a twntenng sound, 
wliu.li lie think, is puiduccd by a sliucture between the Lhorax 
and abdomen 

I have been fuiluiiatc t nough to hive also had an opportuuity 
of lieaiing the sound [uudiici d by this sneues ( \<otti\h Nairn ahst, 

1 213) 1‘liL >rmnd icscuibles 1 luiitmuoiis squeaking .and wa* 
lieanl oil more Lhui one occasion, and was audible at a chstinee 
of ten feel 01 upwards All lhe specimens Lint I caught in the 
ict of squeaking wen* mlies, so tint I cannot siy whtdier Lhe 
oLhci sex squeaks m nul '1 he sound is cmiLb -1 whdM the insect 
flics about the bushes, and the object of it is prob ibly Mm sime 
as I have* suggested above in the case of Sthna The 1 mission 
of the sound is quite voluntary on the part of the moth, as speci¬ 
mens taken m the acL of squealing and made to lly atlerw-uds 
did not thui give out any sound Careful dissection levcalcd no 
sliucture LhaL appealed cajuble of pioducing tlie noise except a 
tympaniforni pi ite siLuated at the base of the hind body. 

6 JJ ijiitham —According 10 Mr Swinton (/1 , vhi 7 °) 
tins species can make a 11 membranous sound,” which be thanks 
is produced by Lhe wing catching a little horny lateral thoracic 
plate 

Thcie may lie other lecordtil instances of soundqjroducing 
Lipuloptt'ia, but I cannot at present recall any to mind It is 
probable nion over that mnre species ihan arc generally supposed 
emit some kind of a mind It is tliuefuie much Lo be iLgietled 
that the many collectors of Lcpi loptcra--whov^ sole aim •■eemq 
to be the amassing of large collections and whose lack of any¬ 
thing In ynud the mere desire b> at cumulate spec’menx, has made 
entomology a bye-word amongst lhe bLiences — *uuld nut *pcnd 
some of ihcir misplaced energy in rcilly studying the objects of 
Lheir attention 

Mr Komanes' observation of the sensible appreciation moths 
have for lugh-piLchcd uoleii suggests a qucsLion Dues Lhe sdirill 
squeaking of bnts convey an mtimatio 1 to molJis of the approach 
of one oJ their g. eaLcat enemies ? 

II is to be note l moreovt r that 111 the majmUy of cases the 

sounds emitted by moths, and indeed all injects, themselves, are 
high pitched. V Due HAN ax Whi IE 

fertb, January 12 

r S —Since the above was written I see that my friend Mr 
McRachlan has pointed out (Naitre, vol. xv. p. 254) attothei 
record of a sound-produnng moth —huprtpia matronula. 

'1 HE pemial of Mi McLachhm’a letter on " Sense of Hearing 
&.C , In Birds .and InsccLs ” has recalled Lo my memory another 
instance of a Lepidopteious insect which posse^cs the property 
of emitting u marked sound when on the wmg This is a 
common Brazilian butterfly {A^cromo nronui) % and attention 
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was Long ago directed to its habits in this reipect by Mr Darwin 
in lm delightful “ Naturalists' Voyage " (p. 33) He there men¬ 
tions that when watching a malt ana female of Lhis species in 
flight, he M distinctly hcarl a clicking noise, similar to thaL pro¬ 
duced by a toothed wheel passing under a spring catch ” 

This curious observation I had numerous oppoi Lurnties of ven- 
fylng in the course of three visits to Rio Janeiro In 1866, 1S67, 
and 1869. Roheri O Cunningham 

Queen’s College, Belfast, January 19 


I HAVE noticed Lhat, when moles are burrowing, the worms 
near make their way to the surface 1 have also observed that 
starlings gather round and under cows in pasture-field 1 : 1 heir 
doing so I have been in the habiL of ascubing to Lhe tread and 
grazing-work of the cows producing tremors in the giound, 
which worms may mistake for mole-work, and therefore crowd 
to the surface ; and I have Offered the same capian itinn for the 
method of hunting pursued by blackbirds and thrushes They 
have practically found out that (earth-tremors induced by) small 
hopping-runs make “the poor inhabitants below” seek safely 
above, and that thus the hunLcra most readily secuie a bieakfast 
I am not acquainted with the habits of those hunter^ 

Cambu&lang IIiNk\ Muiriiead 

Gallon's Whistles 

Within the last few days I have had the opportunity of 
making observations with Gallon’s wlnsLlc upon a liugc numbrr 
of people and upon some cats, and I lime come to some conclu¬ 
sions which are curious and suggestive, even llnmgh they miy 
not be absolutely exact. Tims, on the whisLle a line 11 marked 
which is the usual limit of human hearing, and which npicsents, 
I should say, a number of vibrations somewhere between 41,000 
and 42,000 per second Out of many hundreds of peisons exa¬ 
mined I have only met with one instance, a young man, in which 
I was satisfied that a note higher than this was htaid As a 
rule the compass of Lhe car of women is markedly higher thru 
it is in men, and age seems to lower it soonei 111 men than 111 
women. Is this a result of the female animal always having lhe 
more intimate protection of the young as her work, the young 
having notes ol higher piLch than the adult? The fact i 3 at 
least suggestive 

Very few of the persons experimented upon seemed to have 
the compass of one ear exactly the same os that ol the other, lhe 
right ear usually hearing a higher note than the left, and tins is 
more marked in men than in women. 

The sense of direction of the sound in Lhe human car seems to 
lie lost at a very much lower point than appreciation of the note, 
but this is not the case with cats , for until Lhe monument ceases 
to produce a note altogether, or aL leasL 011c wilhin their com¬ 
pass, they turn then faces to the source of 1L lhe moment it is 
produced These fact* are also suggestive The cal sLill de¬ 
ends to a large extent for its food supply on the appreciation of 
igh notes, and quite as much on the appreciation of the direc¬ 
tion from which they come. The power of hcaiing a note of a 
pitch beyond the limits of our sem>e of direction is suggestive 
that that sense has been blunted by disuse , and it would be 
extremely interesting to know if the compass of direction is 
higher in savage than in civilised peoples l'rom facts known 
concerning their other senses, I should say it is likely to be 
higher. 

This difference in the two compasses is further indicative that 
the appreciation of duection is the work of a separate organ, 
and Dr Crum Brown’s experiments suggest the semicircular 
canals, or the utricle or succulc in association with Lhem, 
as the seat of this sense. If, as Di Brown seems to have 
shown, the semicircular canals arc the organs of llie general 
sense of position and direction, it would not be a far¬ 
fetched idea, that the utricle has to do with the sense of the 
direction of sound and that the canals are additions to it An 
analogous relation of Lhe cochlea to the saccule is suggested by 
the mere facts of anatomy. If it be, as Helmbolt/ believes, that 
the cochlea is the organ for the appreciation of pitth, the rela¬ 
tions of the three divisions of the organ of hearing arc to be 
easdy understood, and these relations offer, at tint sight, a singu¬ 
larly strong evolutionary argument There is, first, the organ 
for the perception of sound vibrations, having a comparatively 
limited compass. To this is added an organ for the appreciation 
of the dircdilon of the sounds, and another for the appreciation 


of highly-pitched notea ; and a part of the first of these becomes 
bo modified as to be capable of interpreting position and direc¬ 
tion generally, independently of sound The facts of the de¬ 
velopment of the tar support Mich a view, and we may conclude 
that Lhe sense of direction is moie Important than the apprecia¬ 
tion of high notes , fui the semi-circular canals appear, or at 
least one exists, in theMyxine, vvlul l a very mdimentary cochlea 
does nut appear till we get high up in the fishes 

Birmingham Lawsun Tait 

Atmospheric Currents 

Mr Clement Ley (in vol xv p 157 of Nai urk) asks me 
for the absolute proof which I suppose to exist (1) that lhe upper 
current ie turn trades “flowing horn the equator descend again 
to the surface or the ocean on the polar sides of the calms of 
Cancer .iml of Capucom, 1 ’ and (2) Ihu “ thesf equato 11 al currents 
subsequent to their desLcnt on Du polai sides of Cancer and of 
Capricorn arc known ai the weaLcrly winds of Die temperate 
zones” ; (3) he furLher asks “what proof exists Lhat the upper 
cuucnLs hum Lhe polaL depressions and those from the equa¬ 
torial depressions cross one another in the c.ilms of Cancer and 
oi C'apncDin so as subsequently to become Die trades anil anti- 
tr-icks respectively,” and suggests that it is more reasonable to 
buppute thaL then currents intermingle, and Lhat Lhcir mixed 
volume is then drawn oil north and south, 'is lequned, to restore 
the eijuilibiiuni uf Die atmosphere, as Miggiited by myself 
wiLh rtference to Lhe cquatonal 1 dins Mi Clement Ley's Llirce 
questions may, 1 think, befauly unbWLiul as one, all depending 
upon the same piuol 

lhe loricJness of niy assertions with rcleience 1o Lhe atmo¬ 
spheric cuirents flowing Imm Urn cyiruoi can be* referred to the 
one crucial Lcsl, vi/ , Aic Lhe atmusplui ie cum nK which descend 
to Lhe surface of the oct m on the equaloml and on Die polar 
sides of the two zones of high pu-Mire, siimlii in Lheu consti¬ 
tuents [r r, when ihey first become csLabli lad us winds on the 
surface of the ocein) 7 is the ir degree of LlcetriLity the same f 1*. 
lhcir tlcgiee of salination Lhe i auu 7 If Lhc-e qm -.Limn could be 
answeied in Lhe nllirmalive 1L would show rind Mi l/ty ,j s suppo¬ 
sition with refeienre to I lie mixed volume uf tile, upjni cuucnts 
vi as possible, but if, on lhe oLher hand, they are rnswerul in the 
mgaLiw, Mr Ley can hardly hold, I Dunk, that 1 have put my 
btalemcnls fnrw ml too strongly 

r l hough I believe Lint Die north-e vstan 1 suudi tasL trade 1 meet¬ 
ing it ll.c'lultof equatorial calms au thrown upw mis from tliL sur¬ 
face of Llic oce.ni, an I in ascending do mu Lheir volume*, llie 
conditions of atmospheric uiriLiit. inecin g m my thousand feet 
ilinve Lhe sea-level arc entirely difieient, as they h lvl 110L llie 
ocean as a point tVapput l nnd Lliere is no niuic dilficulLy 111 
accounting J01 their currents passing one anoDui and lhe heavier 
unclciiunning the lightei, than Lhtre* is» fur Lhe Labrador, aug- 
nuniedby the Last Greenland cunub, meeting and undermnnmg 
Die Gull hiK'im 

At 'lenLiiffe, and other mountainous legions, in the latitudes 
ol the trades, observalions have been made with rcfciLnce to the 
height of the tiade windb, and of the nmtral sLriLa inLervLinng 
between them and the upper current, as also of the height of the 
lower portion of the cquatonal return cuneut, which Hows at 
heights varying from 12,000 feet upwards above the sea-level 
I*rof C V Smyth, H.M Astronomer for Scotland, in his veiy 
interesting work, 11 renenfle,” gives us some very important data 
with reference to these currents, showing^- 

I. The extreme dryness of the north-east wind. 

2 Its very moderaLc electricity 

3 The greater saturation of the soulh-wesL wind 
4- The descent of the bouLh-west upper current 

5 The chemical difference between the two currents 
Though there is much that I might quote with advantage, I 
shall content myself with the following four paragraphs — 

Page no “If we must live in a wind by all means let it be 
the south-west, and not the north-east, that effete unwholesome 
and used-up polar stream. As to the chemical and sanitary 
qualities of the two winds Lhcre could be no comparison between 
them.” 

Page 170 “ And so indeed we found before we had finished 
with our expedition, when the south-west wind descended to the 
very surface of the sea ” 

Page 184. 11 In short, whatever the north-east wind did, its 
electricity was always moderate.” 

Page 206. “The trade wind is undoubtedly a poor one for 
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bringing water, but its pos'Uon in Tenenffc during sinniufr is 
favourable for making it deport any which may be present ” 

1 think from these extracts, which are supported by oilier 
passages in Prof Snu'h's worki I am quite justified in arguing 
thnt the trades and coin ter-irades are not Bimdar m their con¬ 
stituents, that their degrees of electricity and of saturation are 
not Lhe came, and that therefore it is not reasonable to suppose 
that their upper currents intermingle at the belts of tropical 
calms, and that their mixed volume descends and is then diawn 
off north and toulh as required, to restore the equilibrium of the 
atmmpherc 

As these opposite currents flowing in the norllieni hemisphere 
from the norm-east and the south-west (approximately) do not 
in term ingle, and their mixed volume does not descend in the 
calms of Cancer ir must necessarily follow that the south-west nr 
return equatorial cuirent, does descend to the c urfatc oT the 
ocean on lhe polar side ol the calms of Cancer, and equally that 
the north-east upper curr nl does descend on lhe cqnaloinl side 
I have by no means exhausted what I have to pay on this sub¬ 
ject, but Mr I ey will doubtless understand that I am unable lo 
treat it at greater length in your columns The same line of 
argument would have enabled me to answer Mr I ey's questions 
separately had space permitted DiniiY Murray 

Mind and Matter 

Permit me to correct a mistake on the part of Mr TuppcT 
(Naiijrf, vol xv ]i 217), who, though siaiting with a o-ripct 
notion that my Icttei (Naii'rf, vol xv p 78) u as intended to 
solve a pioblem, immediately fell into the cirnr ul regarding iL 
as mtendid to prove in alleged fact 

The fael alleged, that consciousness depends on nervous 
organisation I assumed to be a f.ict, and undertook to indicate 
how the dependence might be conceived, or regarded, to exist 
First, I alltged that, the hypothesis of matter being as sns- 
ccp’ible of consciousness as spirit, was quite tonmrald r, us a 
hypothesis whether or not it should be proved afterwards lo be 
a wiong hypothesis 

Second, the connection of Iwo *-o dwsimiliu rntnn'x is nm'ter 
and subjectivity had not the objection of being anomalous or 
unique, for energy and matter wtue equally di%similAr ai.d yet 
invariably united The panLy of mysUry was not intended to 
establish 11 parity of prohab bty aa to the facts ” but merely 
fanly of conctivahttiiy lor it is surely some help to our (liter* 
tainiug a new conception if v e can point to an existing Bimilai 
conception 

Thud, if such a mysterious entity as energy could be divided 
and combined (using the words m a loose sense) why should 
there be a difficulty in conceiving of the division aiul combination 
of subjectivity. 13 y this 1 meant tint as division of matter in¬ 
volved division of energy, as to amoufii y so division of mailtr 
might be conceived involving division of subject lvily, as I o amount 
bo with combination 

Thus far, however, I had only cleared away difficulties “ real 
01 apparent ” in the way of our (onceivmq the relation of conscious¬ 
ness lo matter from the materialistic 11 stand-poinl 

The essential paid of my solution which indicated roughly the 
modus of Lhe connection between matter an l consciouMiesii and 
which dealt with the great difficulty of the question—How lo 
account for the tioo aspects of matter, the unconscious nnd con¬ 
scious ?—has not been touched by Mr Tapper. This portion 
he excused himself from examining because he regarded it as 
based on the assumption that "the probability of subjectivity 
being a property of matter equals the fact of energy being related 
to matter/’ wlieieas it is baaed on the /net, or alleged fact, or 
assumption, that 11 the dependence of consciousness on neiv^us 
organisation seemed by the science of nerve-physiology lo be 
fanly established. 11 To mistake allegations ol lhe cunreiv- 
nbility of a notion for assumptions or intended proofs thit lhe 
notion is true, as has been done by Mr Tuppcr, is surely not 
equivalent to pointing out fallacies in the solution of a problem, 
Will he admit that, if a " pointer " could " tell us ” he scented 
a fox and immediately thereafter follow the scent of a hare, 
such would be an admirable analogy of how to practise *' sound 
logic by the old d priori method ? ” 

Stafford, January 17 W S Duxctv 


Pre*Glacial Man In America 

Dr. Abbott, in hn interesting letter on the traces of pie- 
glacial man m America, supposes that it may be oorrect that Lhe 


\mmc.in aborigines migTatid from Lhr Old World. |hm may 
be the case with the Red lndi.111*, buL wc know Ih it they dmvt 
nut an eailur people—1 lie mound-builders However, both 
mound-builders ,ind Red Indians were certainly post-glacial m 
lheir occupatiun of the northern pnrts of America, and the 
oldest traces of thur existence may not date back to an earlier 
lime than a late «dngc of the Neolithic period in Europe 

Paleolithic man in America holds the same relative position 
to these later peoples as he dors in the Old World, and we have 
so far obt lined no evidence to show whether he occupied Europe 
o) America fust The posilion oflns remains in lhe auriferous 
drift of Cabfuinu is the tame as in that of Siberia , in the loe^s 
nf lhe Mississippi as in that of the Danube and lhe Rhine, in 
lhe tnves of lit uil along wilh extinct mimni.ilii as in those of 
Europe , and in the lowland giavcK of Virginia as in Lhose of 
Trailer and Kuulnnd 

The qursi uni iff the post or pie gl uni a[rc of pal 1 olidi a nian 
dcpei d» in Ant nra as it does m l 1 mope on iIial of lhe a" of 
ihcdeinil. in winch they an found, and ihn is at present a 
mattu uT inquiiy and drseuision which might be si t aL n^i, ns 1 
have pumUd out in the Qua/ Av Jy Journal of St it Hr t for J dy of 
last year, by \ thoiough txiram iLion of the brick clays at Jluxiic 
where pal.iuhilnc implements wi re firsl found in England 
Cornwall lluuse, Dal mg, January 27 Thomas Uei r 

Holly Dernes 

RbpiiKIs of the scarcity and abundance nf holly licirics have 
appealed in Nai 1 rf fiorn the south 1 ad of 1 > upland and west 
of Scotland respectively It may be inleiesNn.' to note ihc con¬ 
dition ul the holly emp at 1 j> >int 'nntivheic al>?iU mid a ay 
between lhose tuo phots Ii< Ninth .StaflordshirL and Derby¬ 
shire lhe holly berries are by no mian^ scaicc Ihty arc not no 
plentiful as ibey were lisl year, but llurc is a fair average crop 
1 have seldom seen such ciops of Ihem as I saw in scveial 
places in South Wales about a month ago It may be ahsu 
worth adding that lhe most lei ming bush I aw was at a plare in 
t ardiganslme, uluth was as far as I could learn—and I made 
diligent inquiries—between four and five miles from lhe nearest, 
lave of beea I questioned closcdy several children on the spot 
who were intelligent enough to gi\e me a minule dcscnpli m of 
most (jf the common birds and insect? ; not one of them had ever 
seen a bee D EduaRIHiS 

Den stone College, Staffordshire 

The Meteor of January 7 

Amom; the “Nules " in Naiure, vol w , p 244, there U 
a dc*cri> lion of a large meteor, of which I vas foitunaie enough 
to «ecuiL a good ohservaEon , but on comparing the apparent 
path, as obsuved by myself, with that recouled in the pnr.v^i clj p)i, 
I find the latter somewhat imperfect , the appnmt path, as seen 
from near London, seems to have been cm railed both at begin¬ 
ning ami ot tnd of flight, probably the obseivcr m question 
could further nmplify his remarks, 01 some other enp-esp (indent 
send an observation The following is an abstract fiom my 
no l e-book — 

" birmingham, January 7, io'ji r M Cf M T — Metcar pear- 
shape, deep yellow merging inLo mby-red towaids Lhe lad , com¬ 
menced as aluminous point near rj I fydrje, gradually liurcasLd 
in size, motion very slow and unsteady, nppeoed lo force its 
way with difficulty, and slight undula'iun Near a Leonis it 
attained the apparent size ot Venu*, the furwanl hemisphere 
now showing signs of internal commotion by the projection oT 
L-buUiUoii prominences, which were swrpt back towaids the mil, 
then H n Jong, ai< 1 vaporous The latter portion of its flight 
was mleicepled by houses, but on emergence it hurst with n 
flash below 0 Leoms nt A. R. 182 ', D N. 16 0 Length of path, 
52 1 , lime of flight, five Lo hix seconds, radiant point (in Flu- 
vius Endanus), No 96 Tupman, or No. 164 or the B A. 
Catalogue W. H Wood 

BalsnIL HcaLh Rood, Moseley Road, Birmingham 


Spectrum of New Star 

Tub spectrum of the new star in Cygnus is changeable, and 
is now very unlike Cornu's representation of it in a recenL num¬ 
ber of Nat URL (vol xv, p, 158) Your readers may not be 
aware that it h en>y to see several of the bright line^ without a 
powerful instrument, though not to measure them accurately. 
As observed vith a Browning’s * l miniature spectroscope ” at- 
tadied to a 4 J -inch refractor, the brightest line 11 now about at 
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wave-length 503, and is probably tbat described by Coma is 
sixth in order <5 brightness, at wave-length 500. At the end of 
lest month the brightest line was about 404, probably the F 
hydrogen line. Since December 27 the new star has always ap¬ 
peared to me orange. Has not this star received any name yet ? 

Sunderland, January 36 T. W. Backhouse 


KUHNES RESEARCHES ON PHOTO-CUEMT - 
CAL PROCESSES IN THE RETINA 

January 5, Dr Kuhne, Professor of Physiology 
^ in the University of Heidelberg, read before the Natur- 
histanHch-Medicimachea Verein, of Heidelberg, a paper entitled 
"Zur Photo-chemie der N'etzhaut," 10 full of interest to the phy¬ 
sicist end physiologist, that I think an abstract of it will be 
acceptable to the readers of Nature. 

A short time since, Boll (a pupil of Max Schultz and Du Bois- 
Reymond, who now occupies the chair of Physiology in Rome) 
communicated to the Berlin Academy the remarkable fact that the 
externa] layer of the retina, ix, the layer of rod* and cones, 
possesses in all living animals a purple colour During life, 
according to Boll, the peculiar colour of the retina u perpetually 
being destroyed by the light which penetrates the C) e , darkness, 
however, restores the colour, which vanishes for ever almost 
immediately after death 1 

The wonderfully suggestive nature of Boll's discovery led 
Kuhne to repeat his observations; in doing so, whilst he has 
confirmed the fundamental statement of Boll, he ha* ascertained 
a number 0/ new facts of great interest, 

Kuhne'B observations were made on the ret in re of frogs and 
rabbi r s In the first place, implicitly relying upon the statements, 
of Boll, he examined, as soon as possible after death, the retinae 
of animals whuh had been kept for some time in darkness. He 
soon /nund that ihe beautiful purple colour persists after death 
1 1 the retina be not exposed to light ; that the bleaching takes 
place bo slowly in ga^-lighl, that by its aid the retina can be pre¬ 
pared and the changes In its tint deliberately watched; that 
when illuminated with monochromatic sodium Light the purple 
colour does not disappear in from twenty-four 10 twenty-eight 
hours, even though decomposition have set in 

These find observations of Kuhne on the vision-purple {Sehpur- 
pur), as he terms it, whilst they showed that the disappearance of 
ibe colour is not, as Boll had asserted, a necessary concomitant of 
death, removed many of the difficulties which aloud in Lhe way 
of a careful investigation. Carrying out his preparations in a 
dark chamber illuminated by a sodium flame, Kuhne was able to 
discover the conditions necessary to the destruction of the vision- 
purole as well oi some facta relating to its restoration or renewal. 

As long as the purple retina 19 kept m the dark or » illumi¬ 
nated only hy yellow rays, it may be dried upon a glass plate 
without the lint changing ; the colour is nut destroyed by strong 
solution of ammonia, by saturated solution of common salt, or 
by maceration in glycerine for twenty-four hours. On the other 
hand, a temperature of 100" C. destroys the colour, and alcohol, 
glacial acetic acid, and strong solution of sodium hydrate produce 
the same effect. 

Kuhne'a next observations were directed to the discovery of 
the influence ofhgbt of different colour upon the vision-purple. 
It would appear that the more refrangible rays of the ipecLrum 
have the greatest action, and that lhe red rays ore as inactive as 
the yellow 

Kuhne now found the lncoireclneas of Boll’s assertion that 
the retina of (be living eye exposed to ordmary daylight does 
not exhibit the vision-purple, fur on preparing die eyes of ani¬ 
mals which hod just been exposed to light, as rapidly as possible 
in the chamber illuminated by sodium light, he ducovered that 
the retina was of a beautiful purple. It was only when eyes 
were exposed for a considerable lime to the direct action of the 
sun's rays that a fading of the purple colour was perceived. 

A most suggestive experiment now threw some light upon 
the circumstances which retard the dccolunsaliun, and which 
restore the vision-purple The two recently extirpated eves of a 
frog were taken , from one the retina was removed, whilst an 
equatorial section was made through the other eye, bo as to 
expos* the retina and atiU leave it %n situ. Both preparations 
wen exposed to diffusa daylight, until the isolated retina had 

1 This account of Bell's researches i» uken from KUhna'i caper Tha 
la Last number of ths Monatsberichte of lhe Berks Academy which has yet 
reached Manchester, which includes the Proceedings Tor September sad 
November, docs not coutsm Boil's cQimuniceuon, which Is of late date 
(November 11). 
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lost its purple colour. Oq now taking the other preparation 
into the yellow chamber and removing the retina, it was found 
that its colour yet remained ■ it was dark rid, but was bleached 
when exposed in ita naked condition to daylight. 

This experiment wu confirmed by othen. in which the effect 
of strong sunlight was substituted for that of diffuse daylight. 

But the most curious results of Prof. Kuhne's experiments have 
reference to the restoration of the vUion-purple. If an equatorial 
section be made through a recently extirpated eye, and a flap of 
retina be lifted up from the underlying choroid and exposed tq 
light, the purple colour of the flap will be destroyed, whilst the 
colour of the rest of the retina persists. If, however, the bleached 
portion of the flap be carefully replaced, so that it is again in 
contact with the inner surface of the choroid, comple restoration 
of the vision-purple occurs. This restoration is a function of the 
living choroid, probably of the living retina] epithelium (t e of 
the hexagonal pigment cell*, which used formerly to be described 
as a part of the choroid), and it appears to be independent of the 
black pigment which the retinal epithelium normally contains. As 
it is absolutely dependent upon the life of the structures which 
overlie the layer of rods and cones, it ia natural that it should be 
observed to occur for a longer time after somatic death m the 
frog than in the rabbit 

Kuhne's researches, though suggested by the interesting obser¬ 
vation of Boll, have not only corrected many errors which that 
observer had committed, but have led to the discovery of facts 
which add immensely to the importance of the newly-observed 
vision-purple 

They have shown that the living retina contains a sub¬ 
stance which under the influence of light undergoes chemiuil 
changes, which vary in intensity according to the intensity Rod 
character of the luminous Tays, and they point to the existence 
structures in connection with the retina which os long as they 
alive are able to provide fresh stores of substance sensitive loj 

Since the above account of KUhne'a researches was written, ! 
has published in the Cintralblatt der medicmischen fVtssenscha/lert 
(January, 1877, No. 3) a short paper, dated January 15, in which 
he announces the startling confirmation to hu previous researches 
afforded by his having been able to obtain actual linages on the 
retina 'which corresponded with objects which had been looked at 
during life (!) 

The discoveries of Iloll and Kuhne must, os the latter remarks, 
have led to the thought that after all there might be some truth in 
the stories which wc all have heard of images ol things seen in death 
being left imprinted upon Lhe eye After hu hrst researches 
Kuhne endeavoured over and over again to observe on the retina 
of rabbits bleached spots corresponding to the images of external 
objects, but hu endeavours failed. As Kuhne remarks, and oa 
all readers who have understood hu experiments will allow, in 
order to obtain a permanent photograph, or, si he terms it, opto- 
gramme, the effect of the light would have to be so prolonged or 
ao intense as to destroy the balance between the destruction of the 
vuion-purple and the power of the rtUnai epithelium to restore it. 

Kuhne took a coloured rabbit and fixed its head and one of 
its eye-balls at a distance or a metre-and-a-holf from an opening 
thirty centimetres square, in a window-shutter. The head wai 
covered for five minutes by a black doth and then exposed for 
three minutes to a somewhat clouded midday-sky. The head 
was then instantly decapitated, the eye-ball which had been 
exposed was rapidly extirpated by the aid of yellow light, then 
opened, and instantly plunged in 5 per cent solution of alum. 
Two minutes after death the second ey <*»u, without removal 
from the head, was subjected to exactly the same processes as 
the first, viz,, to a similar exposure to the same object, then 
extirpation, flee. 

On the following morning the milk-white and now toughened 
retinas of both eyes were carefully isolated, separated from the 
optic nerve, and turned ; they then exhibited on a beautiful rose- 
red ground a snarly square sharp image with sharply-defined 
edges ; the image in the first eye was somewhat roseate in hue and 
less sharply defined than that m the second, which was perfectly 
white. The sue of the images was somewhat greater than one 
square millimetre. 

Prof, Bunsen wu amongst the witnesses of this beautiful 
experiment. Arthur Gauges 

1 I havejrcpeatcd all tbs mors Important observations of KOhno with the 


eyes of mv 


1 was an albino, and cad wunly confiim all hit lntamung facts, 
llnary daylight, lhe purple-red colour of lhe frog’s retina, sod iu nit 
queer decolomatiQe, maybe mow satisfactorily dsmoaBtratsd Ths um 
um dark chamber illuminated by sodium 11, however, useful In oases wb 
tha disse cti on of the eye has to bo conducted with cere.— A. 0. 
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ON THE PRECESSIONAL MOTION OF A 
LIQUID 1 

'T'HE formulas expressing this d^ftion were laid before 
A the meeting and briefly explained, bat the analytical 
treatment of them Was reserved for a more mathematical 
paper to be communicated to the Section on Satur 
day The chief object of the present comm uni cation 
was to illustrate experimentally a conclusion from this 
theory which had been announced by the author in his 
opening address to the Section, to the effect, that, if the 
period of the precession of an oblate spheroidal rigid shell 
full of liquid u a much greater multiple of the rotational 
period of the liquid than any diameter of the spheroid is 
of the difference between the greatest and least diameters, 
the precessional effect of a given couple acting on the 
shell is approximately the same as if the whole were a 
solid rotating with the same rotational velocity The 
experiment consisted in showing a liquid gyrostat, in 
which an oblate spheroid of tbm sheet copper filled with 
water was substituted for the solid fly wheel of the ordi 
nary gyrostat In the instrument actually exhibited, the 
equatorial diameter of the liquid shell exceeded the polar 
axis by about one tenth of either 

Supposing the rotational speed to be thirty turns per 
second, the effect of any motive which if acting on a 
rotating solid of the same mass and dimensions, would 

I iduce a precession having its period a considerable 
|tiple of } of a second must, according to the theory, 
uucc very approximately the same precession in the 
n shell filled with liquid as in the rotating solid 
cordingly the main preceisional phenomena of the 
liquid gyrostat were hot noticeably different from those of 
ordinary solid gyrostats which were shown in action for 
the sake of comparison It is probable that careful ob 
aervation without measurement might show very sensible 
differences between the performances of the liquid and 
the solid gyrostat in the way of nutational tremors pro 
duced by striking the case of the instrument with the 
hst 

No attempt at measurement either of speeds or forces 
was included in the communication, and the author 
merely showed the liquid gyrostat as a rough general 
illustration, which he hoped might be regarded as an in 
teresting illustration of that very interesting result of 
mathematical hydro kinetics the quasi rigidity produced 
id a frictionless liquid by rotation 

P S —Since the communication of this paper to the 
Association and the delivery of my opening address 
which preceded it on the same day, I have received from 
Prof Henry No 240 of the Smithsonian Contributions to 
Knowledge, of date October, 1871 entitled 4 Problems of 
Rotatory Motion presented by the Gyroscope, the Pre 
cession of the Equinoxes and the Pendulum, by Brevet 
Major Gen. J G Barnard, Col of Engineers, U 5 A, in 
which I find a dissent, from the portion of my previously 
published statements which I had taken the occasion of 
my address to correct, expressed in the following terms — 
#1 do not concur with Sir William Thomson in the 
opinions quoted in note p 38, from Thomion and Tait, 
and expressed in hu letter to Mr G Poulett Scrope 
(Nature, Feb 1, 1872) So far as regards fluidity or 
imperfect rigidity, within an innnitely rigid envelope, I do 
not think the rate of precession would be affected r 

Elsewhere in the same paper Gen Barnard speaks of 
" the practical rigidity conferred by rotation " Thus he 
hu anticipated my correction of the statements contained 
in mypaper on the Rigidity of the Earth, so far as regards 
the effect of interior fluidity on the precessional motion of 
a perfectly rigid ellipsoidal shell filled with fluid. 

I regret to see that the other error of that papor, which 
I corrected in my opening af drees, had not been corrected 

■ Qotmnumlotted to Saeiloe A of tba Bnktak A— Thw*d*y, S«p- 
lAmbtr 7 1876. 


by Gen Barnard, and that the plausible reasoning which 
had led me to it had also seemed to him convincing 
For myself, I can only say that I took the very earliest 
opportunity to correct the errors after I found them to be 
errors, ana that 1 deeply regret any mischief they may 
have done m the meantime. 

Addendum —Solid and Liquid Gyrostats —The solid 
gyrostat has been regularly shown for many years in the 



solids, and it hu also been exhibited in London ai d Edin 
burgh at conversaziones of the Royal Societies and of the 
Society of Telegraph Engineers, but no account of it has 
yet been published The following brief description and 
drawing may therefore even now be acceptable to readers 
of Naiure — 

Ihe solid gyrostat consists essentially of a massive Ay 
wheel possessing great moment of inertia, pivoted on the 
two ends of its axis m bearings attached to an outer case 
which completely incloses it Fig 1 represents a section 



by a plane through the axis of the fly wheel, and Fig 2 
a section by a plane at right angles to the axis and cutting 
through the case just above the fly wheel The contain 
ing case is fitted with a thui projecting edge in the plane 
of the fly wheel, which is called the bearing edge. Ill 
boundary forms a regular curvilinear polygon of sixteen 
sides with its centre at the centre ot the fly wheel. Each 
side of the polygon if a small arc of a circle Of raduU 
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greater than the distance of the corner* from the centre 
The friction of the fly wheel would. If the begrmf-edge 
mm oscular, cause the case to roll along on It like a 
hoop, and it is to prevent this effect that the curved poly 
geml form described above and represented in the oraw- 
tngii given to the bearing-edgr. 

Tg pptn the solid gyrostat a piece of stout cord about 
forty feet long and a place where a clear run of about 


jr* /v m 



sixty feet can be obtained are convenient The gyrostat 
having been placed with the ax s of its fly wheel vertical 
the cord is passed in through an aperture in the case two- 
ami a half times round the bobbin shaped part of the 
shaft and out again at an aperture on the opposite 
aide. Having taken care that the slack cord is 
placed clear of all obstacles and that it is free from 
Icinlcs, the operator holds the gyrostat steady so that 
Its case is prevented from turning while an assistant 
polls the cord through by running at a gradually in 
creasing pace, away from the instrument while hold 
mg the end of the cord in his hand. Sufficient tension is 
applied to the entering cord to prevent it from slipping 
round on the shaft In this way a very great angular 

i Jtp 4 


plane of the fly wheel be applied to the case, no deftec- 
lion of tins plane from the vertical is produced but it 
rotates slowly round ayertical axis If a heavy blow with 
the fist be given to iMroide of the cane, it is met by what 
seems to the senses the resistance of a very stiff clastic 
body, and, for a few seconds after the blow the gyrostat 
Is in a state of violent "tremor, which however subsides^ 
rapidly As the rotational velocity gradually diminishes 
the rapidity of the tremors produced by a blow also 
diminishes It is very curious to notice the tottering con 
dition and slow seemingly palsied, tremulousness of the 
gyrostat, when the fly wheel has nearly ceased to spin. 

In the liquid gyrostat the fly wheel is replaced by an 
oblate spheroid made of thin sheet copper and filled with 
water The ellipticity of this shell in the instrument ex 
hibited is that is to- say the equatorial diameter 
exceeds the polar by that fraction of either It is pivoted 
on the two ends of its polar axis m bearing* fixed in a 
circular ring of brass surrounding the spheroid This 
circle of brass is ngidly Conner ted with the curved poly 

S inai bearing edge which hes in the equatorial plane of 
e instrument thus forming a frame work for the support 
of the axis of the sphere dal shell In Fig 3 a section is 
represented through the axis to show the ellipticity and 
Ftg 4 gives a view of the gyrostat as seen from a point m 
the prolongation of the axis To prevent accident to the 
shell when the gyrostat foils down at the end of its spin, 
cage bars are fitted round it in such a way that no pMg| 
can touch the shell. 

The method of spinning the liquid gyrostat is sin^H 
to that described for the solid gyrostat differing onlyH 
the use of a very much longer cord and of a largH 
wheel for the purpose of pulling it The cord is first 
wound on a bobbin free to rotate round a fixed pm The 
end of it is then passed two and a half times round the 
little pulley shown in the annexed sectional drawing and 
thence to a point in the circumference of the large wheel 
to which it is fixed An assistant then turns the wheel 
with gradually increasing velocity while the frame of the 
gyrostat is firmly held and the requisite tension applied 
to the entering cord to prevent it from slipping round the 
pulley Wiu 1 am Thomson 



velocity is communicated to the fly wheel, sufficient, in 
deed, to keep u spuming for upwarai of twenty minutes 
If When the gyrostat has been spun it be set on its 
betting edtt with the centre of gravity exactly over the 
betting point, on a smooth horizontal plane such as a 
piece of plate-glass lying on a table, it will continue appa 
rfendy stationary and in stable equilibrium* If while it Is 
m uuv position a couple round a horizontal axis in the 


REMARKABLE PLANTS 
I —The Compass Plant 

Look at th % del calc plant that | ft, b head from the meadow 
Sec how # leave* all point to the north a* rue a■ the magnet 
Ii ■ he compUB-plaat that the Anger of God ha* impended 
Her* on it* Iran le italic 10 d rect the I aveller ■ Journey 
Over the aca-liko paihleta Unmleai vu e of the deiert 

LoNC.ru. low*, Evumftl ** 

TT has long been known that there grows on the 
1 prairie lands of the south western part of the United 
States of America, especially Texas and Oregon a 

{ riant which has the peculiar property of turning its 
eaves towards the north and which hence serves as a 
magnet to the traveller when no other means is available 
of ascertaining the points of the compass. It is probable 
however from Longfellow ■ description of it aa a dgk 
cate plant" on a fragile stalk, that he never savFlt 
growing The Compass plant it a member of the enor 
moua natural order Composure known to botanists as 
Stlpkium lacutiatum It is described as a stout perennial 
plant from three to six feet m height, with ovate, deeply 

S innatlfid leaves and Luge yellow heads of unisexual 
owers, the ray florets strap-shaped and female, the disc 
florets tubular and male It is also known as the pilot- 
weed, polar plant, rosin weed, and turpentine ween, the 
two last names being derived from the abundant reiia 
exuded by the stem , and it occasionally to be seea in 
Enghah gardens 


Ise * polarity " of the leaves of this singular plant has 
long been familiar to hunters and other denizens of the 
prairie, who, “when feet on the praines in dark nights. 
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easily gef (heir bearings by feeling the direction of the 
leaves.** But the first occasion on which it was brought 
under the notice of scientific men appears to have been 
in communications addressed to th& National Institute 
at Washington in August, 1843* and January, 1843, by 
General Alvord. The accuracy of his statement having 
been questioned, the General presented another communi¬ 
cation at the second meeting of the American Association 
for (he Advancement of Science, held at Cambridge, Mass,, 
in August. 1849, In which he confirms hia own observa¬ 
tions by those of other ofificers, all agreeing in the con¬ 
clusion that the radical leaves of the plant really present 
their edges north and south, while their faces ore turned 
east and west, the leaves on the developed stems of the 
flowering plant, however, talcing rather an intermediate 
position between their normal or symmetrical arrange¬ 
ment and their peculiar meridional position. For the 
following particulars respecting the phenomena exhibited 
by the compass-plant we are indebted mainly to a 
super by Mr. W, F. Whitney, read before the Harvard 
Natural History Society and printed in the American 



The Compass-plonk (Stf/Arum 

Naturalist for March, 1871, and to some subsequent notes 
by Prof. Asa Gray and Mr.-Thos. Meehan, 

The cause of the ordinary position of the leaves of 
most plants, one surface being directed towards the sky 
and the other towards the earLh, is generally believed to 
be a difference in the sensitiveness to light of the two 
■ujfrces, the epidermal tissue of the upper being gene¬ 
ral^ denser and leu pervious ip light than that of the 
under surface. It is possible also that something may 
be due to the fact that the under surface Of the leaf is 
almost always more copiously furnished with stomates or 
if breathing-pores," as they ate often inaccurately termed, 
minute orifices, which serve to promote a diffusion of 
gases between the external air and the intercellular cavi¬ 
ties within the tissue, and especially an abundant exhala¬ 
tion of aqueous vapour. A microscopical examination of 
the leaves of (he compass-plant shows that the structure 
of the epidermal tissue of the two surfaoes is similar, 
end also that the number of stomates in each corre- 

F ds, affording in this respect a contrast to other allied 
ice of the genu S 4 MM$m 9 whkh do not exhibit 
phenomenon of polarity, and In whose leaves the 
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stomatse were found to be from two to three times as 
numerous on the under as on the upper surface. If, 
therefore, the object to be gamed 11 an equal sensi¬ 
tiveness to light, it is obvious that the two surfaces will 
receive an equal mean amount of light during the twenty- 
four hours, if they face the east ana the west, rather than 
if they face the north and the south, or the earth and the 
sky. An attempt has also been made to explain the 
phenomenon of polarity by currents of electricity induced 
by the peculiar chemical composition of the substances 
secreted by the stem and tbe leaves, but not with much 
success. 

In a recent communication to the Academy of Natural 
Sciences at Philadelphia, Mr. Meehan says that those 
who affirm that the leaves are directed to the north, 
and those who say that there is no such tendency, are 
both right. He watched a plant in his own garden, and 
observed the unmistakable northern tendency in the 
leaves when they first came up, and until they were large 
and heavy, when winds and rain bore them m different 
directions, and they evidently had not the power of regain¬ 
ing the points last. It would appear, therefore, to depend 
on the season when the observation is made whether the 
leaves are seen, to bear northwards or not. 

The same observer records also the following fads 
with regard to the flowers of the compass-plant. The 
expansion of the ray-florets in August was observed to 
begin at daybreak, 4 A.M., forty minutes afterwards the 
florets of the disc began to open, and the whole of the 
corollas were expanded m about three-quarters of an 
hour, after which there was no further growth in the 
corollas. The stamens and pistili were gradually pro¬ 
truded beyond the corolla, and the lengthening of the 
stamens ceased at 6 a m. After 6 20 no further growth 
was noticed in the flowers. Later on they were visited 
by insects, causing the detachment of the florets of the 
disc, and the scattering of the pollen on to the ray-florets, 
which were thus fertilised. There appear, in fact, to be 
three phases of growth, with a slight rest between each, 
the pistil taking the most tune, then the stamens, and the 
corolla the least; but the whole growth of the day is 
included within two hours 

The geographical range of the plant is stated to be 
from Texas on the south to Iowa on the north, and from 
Southern Michigan on the east to 300 or 400 miles west 
of Missouri and Arkansas. Its chief habitat is rich 
praine land. Our illustration is taken partly from the 
plate in Jacquin's “Edogx," the only good drawing of 
ihe plant published, assisted by comparison with dried 
specimens in the Kew Herbarium. A. W. B. 


EXPERIMENTS WITH THE RADIOMETER * 
II. 

H AVING ascertained that tbe action of the radio¬ 
meter was due to the internal movement of the 
molecules of the residual gas, it became important to 
obtain as much information as possible respecting the 
physical properties of this residue. 

In the apparatus constructed for this purpose a vertical 
plate is suspended by a glass fibre, which it twists in 
oppoute directions alternately, instead of continuously 
rotating in one direction, ai in the ordinary radiometer. 
Attached to this apparatus there Is :—<x, a sprengel pump ; 
A an arrangement for producing a chemical vacuum; c, 
a lamp with scale, oil which to observe the luminous index 
reflected from a mirror; d 9 a standard candle at a fixed 
distance ; and a small vacuum tube, with the internal 
ends of the platinum wires dose together. I can there¬ 
fore take observations of— 

K The logarithmic decrement of the arc of oscillaikm 
wben under no influence of radiation. 

1 CbatuMd Avoi p h; 
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2 The successive swings and final deflection when a 
candle ehines on one end of Che blackened bar 

3 The appearance of the induction spark between the 
platinum wires 

l measures the viscosity of the gas , 2 enables me to cal 
oulate the force of radiation of the eandle f and 3 enables 
me to form an idea of the progress of the vacuum according 
as the interior of the tube becomes uniformly luminous, 
striated luminous at the poles only, or black and non 
conducting The movement is started by rotating the 
whole apparatus through a small angle, and the observa 
tion consists in noting thr successive amplitudes of 
vibration when the instrument is left to itself, a mirror 
and spot of light being employed for this purpose The 
amplitudes form a decreasing senes, with a regular 
logarithmic decrement Up to the point at which the 
vacuum is apparently equal to a Torricellian vacuum, the 
logarithmic decrement is nearly constant but as the 
ej&auslion proceeds beyond this point, it becomes smaller, 
and the force of repulsion approaches a maximum , when 
the logarithmic decrement is about one fourth of what it 
was at the commencement, (he force or repulsion begins 
to diminish, and at much higher exhaustions it nearly 
ceases 

I have experimented with different gases in the appa 
ratui, and by means of a McLeod gauge attached to a 
mercury pump, I have been able to measure the atmo- 
spheric pressure at any desired state of exhaustion From 
the results of the measurements of the force of repulsion 
and of the viscosity of the residual gas, I have plotted the 
observations in curves which show how the viscosity of 
the residual gas is related to the force of repulsion 
exetted by radiation. 

I have supposed my scale to be i ooo metres long, and 
to represent one atmosphere Each millimetre, therefore, 
stands for the millionth of an atmosphere 

When the residual gas is air the viscosity, measured 
by the logarithmic decrement of the arc of oscillation is 
practically constant up to an exhaustion of 250 millionths 
of an atmosphere or o 19 millim of mercury, having only 
d minished from o 126 at the normal pressure of the 
atmosphere, to o 112 It now begins to fall off and at 
o 1 of a millionth of an atmosphere the logarithmic decre 
ment has fallen to about 001 Simultaneously with this 
decrease in the viscosity, the force of repulsion exerted 
on a black surface by a standard light vanes It in¬ 
creases very slowly till the exhaustion has nsen to about 
70 millionths of an atmosphere at about 40 millionths 
the force is at its maximum and it then sinks very 
rapidly till at o 1 millionth of an atmosphere it is less 
than one tenth of its maximum 

When the residual gas is oxygen the logarithmic decre 
ment 19 o 126 at the atmospheric pressure, and at 2 mil 
lionths of an atmosphere it is o 02 The force of repulsion 
in oxygen increases very steadily up to an exhaustion of 
about 40 millionths of an atmosphere , it is at its maxi 
mum at about 30 millionths, and thence declines very 
rapidly 

it 11 not necessary to get so high an exhaustion with 
hydrogen as with other gases to obtain considerable 
repulsion The viscosity at the normal pressure is measured 
by a logarithmic decrement of o 063 at 50 millionths it 
is o 046, when it rapidly sinks. The force of repulsion is 
very great in a hydrogen vacuum being, in comparison 
with the maximum in an air vacuum as 70 to 41 

Carbonic acid has a viscosity of about 001 at the 
normal pressure, being between air and hydrogen, but 
nearer the former The force of repulsion does not rue 
vety high and soon falls off 

A long Series of observations have been taken, at dif¬ 
ferent degrees of exhaustion, on the conductivity of the 
residua] gas to the spark from an induction coiL Work 
ing with air I find that at a pressure of about 40 millionths 
of an atmosphere, when the repulsive force is near its 


maximum, a spark, whose striking distance at the normal 
pressure is half an inch, will illuminate a tube having 
terminals 3 millimetres apart When 1 push the ex 
hauition further thsgfc'inch spark ceases to pass, but a 
1 inch spark will still illuminate the tube As 1 get 
nearer to a vacuum more power 11 required to drive the 
spark through the tube, but, at the highest exhaustions, 1 
can still get traces of conductivity when an induction 
coil, actuated with five Grove's cells, and capable of 
giving a 6 inch spark, is used. 

When so powerful a spark 11 employed it sometimes 
happens that the glass 11 perforated, thus causing a very 
slight leakage of air into the apparatus The logarithmic 
decrement now slowly rises, the repulsive force of the 
candle increases to its maximum and then slowly dimi 
rushes to zero, the logarithmic decrement continuing to 
rise till it shows that the internal and external pressure 
are identical. 

In preparing experimental radiometers 1 prefer to 
exhaust direct to one or two millionths of an atmosphere 
By keeping the apparatus during the exhaustion in a hot 
air bath heated to abouL 300° C for some hours, the 
occluded gases are driven ofl from the interior surface of 
the glass and the fly of the radiometer The whole is 
then allowed to cool, and attenuated air from the air trap 
is put in in small quantities at a time, until the McLeod 
gauge shows that the best exhaustion for sensitive n ess is 
reached , if necessary, this point is also ascertaiwgMkw 
testing with a candle In this manner, employing^K^lnj 
gen instead of air for the gaseous residue, ana^^^H 
roasted mica vanes at an angle with the axis, I 
very considerably increased sensitiveness in radiomqm 
I am still unable, however, to get them to move in ns*M 
light, while my sensitive torsion balance does easily 

1 have tried many experiments with the view of putting 
the theory 1 have referred to in my former paper 
(Naiure, vol xv p. 224) to a decisive test The re¬ 
pulsive force being due to a molecular disturbance 
causing a reaction between the fly and the glass case 
of a radiometer, it follows that other things being 
equal f the Ay should revolve faster in a small bulb 
than in a large one I therefore constructed a double 
radiometer which shows this fact in a very satisfactory 
manner It consists of two bulbs, one large and the other 
small, blown together so as to have a wide passage be 
tween them In the centre of each bulb is a cup, held in 
its place by a glass rod, and m the bulbs is a small four 
armed fly with roasted mica discs blacked on one side 
The fly can be balanced on either cup In the smaller 
bulb there is about a quarter of an inch between the 
vanes and the glass, whilst in the larger cup there is a 
space of half an inch The mean of several experiments 
shows that in the small bulb the fly rotates about 50 per 
cent faster than in the large bulb when exposed to the 
same source of light. 

One of the arms of another radiometer was furnished 
with roasted mica discs blacked on alternate sides The 
other arm was furnuhed with clear mica discs The two 
arms were pivoted independently of each other, and one 
of them was furnished with a minute fragment of lnflfeso 
that by means of a magnet I could bring the aims in con 
tact, the black surface of the mica then having a dear 
plate of mica in front of it On bringing a lighted candle 
near the instrument and allowing it to shine through the 
clear plate, on the blackened mica, the clear plate is at 
once anven away, till the arm sets at right angles to the 
other 

Two currents of force, acting in opposite directions, 
can exist in the same bulb I have prepared a double 
radiometer in which two flys are pivoted one over the 
other, and having their blackened sides turned in opposite 
directions. On bringing a lighted candle near tne flys 
rotate m opposite directions. 

Enpcrim^nt shows that the molecular disturbance 
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which constitutes the force can be reflected from a 
plane surface in such a manner as to change its direc¬ 
tion. A two-disc radiometer was made having flat opaque 
mica discs blacked on one side. In front of the black 
surface of the mica and about a millimetre off, is fixed a 
larger disc of thin clear mica. On bringing a candle near, 
the molecular pressure streaming from the black surface 
11 caught by the clear plate and thrown back again, 
causing pressure behind instead of in front, and the re¬ 
sult is rapid rotation in the negative direction, the black 
side now moving towards the light. 

The above actions can be explained on the “ evapo¬ 
ration and condensation” theory, as well as by that of 
molecular movement, I therefore devised the following 
test to decide between these two theories. A radiometer 
has its four discs cut of very clear and thin plates of mica 
and these are mounted in a somewhat laree bulb At 
the side of the bulb in a vertical plane, a plate of mica, 
blacked on one side, is fastened in such a position that 
each clear vane in rotating shall pass it, leaving a space 
between of about a millimetre, If a candle is brought 
near, and by means of a shade the light is allowed to fall 
only on the clear vanes, no motion is produced ; but if the 
light shines on the black plate the fly instantly rotates as 
if a wind were issuing from this surface, and keeps on 
moving as long as the light is near This could not 
hwpen on the evaporation and condensation theory, as 
jJ^Buuires that the light should shine intermittently on 
IL^Kck surface in order to keep up continuous move- 

|B*B experiments with the double radiometer of different 
■P^howed that the nearer the absorbing surface was to 
Me glass the greater was the pressure produced. To test 
this point in a more accurate manner a torsion balance 
was fitted up with a glass suspending fibre and a reflecting 
miiror At one end of the beam is a disc of roasted mica 
blacked on one side. In front of this black surface, and 
parallel to it, 15 a plate of clear mica so arranged that Us 
distance from the black surface can be altered as desired 
at any degree of exhaustion without interfering with the 
vacuum. This apparatus has proved that when light falls 
on the black surface molecular pressure is set up, what¬ 
ever be the degree of exhaustion. A large series of obser¬ 
vations have been taken with it with the result of not only 
supplying important data for future consideration, but of 
clearing up many anomalies which were noticed, and of 
correcting many errors into which 1 was led at earlier 
stages of the research. Among the latter may 'be men¬ 
tioned the speculations in which I indulged as to the 
pressure of sunlight on the earth. 

I now tried similar experiments to the above, using Lhe 
best conductors of heat instead of the worst. A radio¬ 
meter, the fly of which is made of metallic plates perfectly 
flat and lampblacked on one side, is much less sensitive to 
light than one of mica or pith ; but, as I proved in a paper 
lent to the Royal Society m January last year, it is more 
sensitive to dark heat, which indeed causes the blade face 
of a metal radiometer rapidly to rotate in a negative direc¬ 
tion, the black continuing to advance until the tempera¬ 
ture Mil become uniform throughout; but as soon as the 
source of heat is removed the fly commences to revolve 
with rapidity the positive way, the black retreating as it 
would it light shone on it. 

Experiments with discs of aluminium, mounted diamond- 
wise and turned up and folded at different angles, show 
that shape has even a stronger influence than colour. 
A convex bright surface is strongly repelled, whilst a con¬ 
cave black surface is not only not repelled by radiation, 
but is actually attracted. 

Carefully-shaped cups of gold, aluminium, and other 
metals, have been tried, as well as cones of the same 
materials. If a two-disc, cup-shaped radiometer, facing 
opposite ways and both siaei bright, If exposed to a 
standard candle 3*5 Inches off, the fly rotates continuously 


at the rate of one revolution in 3'37 seconds. A screen 
placed m front of the concave side so as to let the light 
shine only on the convex surface, the latter is repelled, 
causing continuous rotation at the rate of one revolution 
m 7-5 seconds. When the convex side is screened off so 
as to let the light strike only on the concave side, con¬ 
tinuous rotation is produced at the rate of one revolution 
in 6*95 seconds, the concave side being attracted. 

These experiments show that the repulsive action of 
radiation on the convex side u about equal to the attrac¬ 
tive action gradation on the concave side, and that the 
double speed with which the fly moves when no screen is 
interposed is the sum of the attractive and repulsive 
actions. 

With a two-disc, cup-shaped aluminium radiometer as 
above, lampblacked on the concave surfaces, the action 
of light is reversed, rotation taking place, Lhe bright con¬ 
vex side being repelled and the black concave attracted. 
When the light shines only on the bright convex side no 
movement is produced, but when it shines only on the black 
concave side this is attracted, producing rotation, 

Light shining on a cup-shaped radiometer similar to 
the above, but having the convex side black and the con¬ 
cave bright, causes it to rotate rapidly, the convex black 
being repelled. No movement is produced on letting the 
light shine on the bright concave surface, but good rota¬ 
tion is produced when only the black convex surface is 
illuminated. 

With a cup-shaped radiometer like the above, but 
blacked on both sides, a candle causes rapid rotation, 
the convex side being repelled, On shading off the light 
from the concave side the rotation continues, but much 
more slowly , on shading off the convex side the concave 
is strongly attracted, causing rotation. 

Radiometers have also been made with cups and cones 
of plain mica, roasted mica, pith, paper, &c , and they 
have been made either plain or blacked on one or both 
surfaces These have also been balanced against each 
other, and against metal plates, cups, and cones. The 
results are of considerable interest but too complicated to 
explain without numerous diagrams. The broad facts 
are contained in the above selections from my experi¬ 
ments. 

Some of the phenomena produced by the action of 
light on the cup-shaped vanes of a radiometer may be 
explained on the assumption that the molecular pressure 
acts chiefly in a direction normal to the surface of the 
vanes. A convex surface would therefore cause greater 
pressure to be exerted between itself and the inner surface 
of glass than could a concave surface. But it is not easy 
to see how such an hypothesis can explain the behaviour 
of those instruments where the action of the bright convex 
surface more than overcomes the superior absorptive and 
raduting power of the concave black surface ; and the 
explanation appears to fail to account for the powerful 
attraction which a lighted candle is seen to exert on the 
concave surfaces w other instruments. 

These experiments, interpreted by the light of the dyna¬ 
mical theory given in my last communication, explain 
very clearly how it was that I obtained such strong 
actions m my earlier experiments when using white pith, 
and employing the finger as a source of heat ; and 
how it happened that I did not discover for some time 
that dark neat and the luminous rays were essentially 
different in their actions on black and white surfaces. 
Rays of high intensity pass through the glass bulb with¬ 
out warming it; they then, falling on the white surface, 
are simply reflected off again; but, falling on the black 
surface, they are absorbed, and raising its temperature, 
produce the molecular disturbance which causes motion. 
Rays of low intensity, however, do not pass through the 
glass Lo any great extent, but being absorbed, raise its 
temperature. This warmed spot of glass now becomes 
the repelling body through the intervention of the mole- 
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cults rebounding from it with a greater velocity than that 
at which they struck it. The molecular pressure, there¬ 
fore, In this case streams from the intier surface of the 
warm spot of glass on which the heat rays have fallen, 
hnd repels whatever happens to be in front of it, quite 
Irrespective of the colour of its surface. 

William Crookes 


THE SPONTANEOUS GENERATION 
QUESTION 

'TWO contributions have recently been made to this subject 
1 through the Royal Society by Dr W Roberta and Prof 
Tyndall. Dr Roberts’s communication is as follows 1 

In a recent communication to the Royal Society, Dr Bastion 9 
brought forward some expen men ts to show that while an acid 
unne usually remains barren after being boiled a few minute*, 
the same urine becomes fertile when similarly treated, if pic 
viouily neutralised or rendered alkaline by liquor potiuarp, 
especially if it be afterwards maintained at a temperature of 
115° F. or 122 0 F. In this respect unne only conforms to the 
general rule observed by myself and formulated in ray previous 
communication to the Society »—that tl slightly alkaline liquids 
were always more difficult to sterilise (by heat) than slightly 
acid liquids. 11 

This difference came out strongest in my own expenments m 
the case of hay-infusion—the acid infusion invariably remaining 
barren after a few minutes’ boiling, and the neutralised infusion 
invariably becoming fertile after a similar boiling. Accordingly 
I utilised hay infusion to determine ihe cause of the difference in 
question. It coulcl evidently only be due to one of two things— 
either (i) (he change of reaction enabled germs pre-existing in 
the infusion to survive the ebullition ; or (2) the addition of the 
alkali exercised a positive influence in exciting a do novo genera¬ 
tion of organisms. To decide which of these two interpretations 
was the true one, an exprnment was contrived in which the 
liquor potossm could be added to the infusion, not before, hut 
after it had been boiled, and thereby rendered permanently sterile 
When added in this way, I found that liquor potossse had not 
any power to excite germination. The infusions invariably re¬ 
mained barren when the alkali was added to them after they had 
been sterilised T therefore concluded that the effect of the 
change of reaction consisted simply in enabling pre-existing 
germs to survive a brief ebullition. Dr. Bastian, in repeating 
this experiment in the case of urine, arrived at an opposite con¬ 
clusion ; he found that whether the alkali was added before or after 
ebullition he obtained the same result—the urine in both cases 
became fertile, and he concluded that the alkali had a positive 
power of promoting Lhe origin of organisms in the urine 

This experiment, if properly performed, is obviously a crucial 
one, and it is recognised as such by Dr Bastinn But two con¬ 
ditions are essential to the validity of the expenment In the 
first place it must be ascertained beyond doubt that the boiled 
acid fluid has been really deprived of its germs—in other words, 
that the ebullition has been Bafliciently prolonged to rendei it 
permanently barren; and secondly, that in adding the liquor 
potausc due care is taken that no new germs are introduced at 
the same time. In repealing my experiment, Dr Bastion ap- 
to have departed from my procedure in two points, and he 
thus possibly laid himself open to the two sources of fallacy 
just mentioned. In my own experiments, the acid Infusion, after 
it had been boiled, was set aside m a warm place for a fortnight 
In order to test its sterility; and the liquor potass® was not 
added to it until the lapse of time had satisfied me that it had 
been rendered permanently barren. In Dr. Bastion’s experi¬ 
ments the liquor potassse was added ai soon ai the vessels had 
cooled, so that he had no certainty that their contents would not 
have germinated without the addition of the alkali 4 In the 
■econd place, instead of heating the tubes containing the liquor 
potaaue (as I had done) to 150 s F., and thus ensuring the de- 
■tmetwn of all germs contained in the air imprisoned therein 


■ " Note on the Influence of Liquor Potawa and an Elevated Temperature 
on lha Origin and Growth of Micnphylei,” by W Robert!, M D Com- 
■UO CtH tl hy Prof Tyndall, F R S,, December ar, 187G. 

* *'Rjettltrchca Illustrative or llie Physico-Chemical Theory 0 I FerrneaU- 
dOUt^ftUi read before the Royal Society, June 15, 1876 

3 Rlvd|Si n BiqgeMBia. Phil, Tram veJ bnv, p. 457. 

4 It ji flOUlffimnl to rely m Much a case on a central flask ot retort. 
Each flask or retdR should have Lee own individual iterihty tested, because 
it Is practically impossible to apply the heat exactly in the same degree In 
way two oasop, 


with the alkali, he consented himself with subjecting them for 
an inconsiderable period to the heat of boiling water. 

Seeing Lheie two possible sources of fallacy, I determined to 
repeat Dr. Bastian’s expenments with urine, but taking care to 
avoid these defects I proceeded ai follows — 

A flask with a longish neck was charged with an ounce of 
normal acid unne. The due quantity of liquor potassae requisite 
to exactly neutralise this (as ascertained by previous trials) was 
inclosed in a sealed glass tube drawn to a capillary portion at 
one end. The tube was then heated in oil up to 280° F., and 
maintained at that tempeiature for fifteen minute* The tube 
wan then introduced into the body of the flisk. The neck of the 
flask was next drawn to a narrow orifice, then the urine was 
boiled for five minutes, and Lhc orifice staled 111 ebullition. Ten 
Mich flasks were charged and treated m the same manner They 
weie then ret aside in a warm plice (from 70° F. to fjo 0 F.) for a 
fortnight At the end of ihn time the contents of the flasks were 
(mind pcrfeclly transparent, the urine wa* therefore assumed to 
be permanently sterilised Tile liquor polas&K was then libe¬ 
rated by shaking the tubes against the bides of lhc flasks and thus 
breaking their cApillary points. The previously acid and barren 
urine was thus neutralised. The flasks were then placed in an 
incubator and maintained at a constant temperature of 115 9 F 
Al the end of two dajs it was found that the urine In each flask 
had deposited a sediment of earthy phosphates, but the super¬ 
natant liquor was perfectly transparent The flasks were again 
placed in the incubator and maintained at a constant letups attire 
of 1 22° F for three days At the end of this penod they were 
withdrawn and opened for examination Not one or them 
showed the slightest evidence of living organisms ; the 
natant liquor was perfectly transparent, and no 
could he detected under the micro*cope The precipitate^BnMj 
phate in some of the flasks presented a granular appe^^^H 
which might, by lhe unwary, be mistaken for MicrococC^^^m 
any such illusion was at once dissipated by adding a dre|^H 
hydrochloric acid, which instantly di^ulved the phosphate 
restored the perfect transparency of the unne This acid has no 
effect on the tuilndity caused by Microphjtis 
These experiment therefore negative Lhe conclusion IhaL liquor 
potassse, or a temperature of H5 U F to 122° F , or both con¬ 
ditions combined, have the power of exciting the generation of 
oiganisms in sterilised urine. 

The effect of elevated temperature was also tested in another 
way I had by me twenty-nine preparations of fcrmentible 
liquids which had remained over from my previous expenments 
m 1873-74. These consisted of 

15 alkalised hay-in Aisous, 

5 pieces of boiled egg-albumen in water, 

■ 1 piece of turnip in water, 

2 diluted ascitic fluid, 

I blood with water, 

I albuminous urine, 

4 pieces of meat ot fish in water. 

There had all been sterilised by the heat of boiling water tu o 
or three years ago, and were contained in large bulbs with lung 
neck*, Ten of the hay-infusions were hermetically sealed ; the 
rest were nil open to the air, under the protection of a plug of 
cotton-wool. AH possessed perfectly transparent supernatant 
liquors, and showed no signs of containing organisms, nor of 
having undergone any ferraentive or putrefactive changes 

These twenty-nine preparations were introduced into lhe incu¬ 
bator, and maintained at a constant temperature of iij J ¥, for 
two days, and then at a temperature of 122° F. for three days. 
At the end of this period not one of them showed any signs of 
fertility. The supernatant liauid in each bulb was quite trans¬ 
parent, and some of them, winch were opened for microscopic 
examination, showed no truces of living organisms 
I can, however, fully confirm the statement of Dr, Bastion, 
that Bacteria, or certain kinds of them, grow and multiply freely 
in (anstenllsed) unne, both acid and neutralised, when exposed 
to a temperature of 115° F. to 122° F. 

The following is Prof. Tyndall’s paper 1 ■— 

The communication 11 On the Influence of Liquor Potasise and 
on Elevated Temperature on the Origm and Growth of Micro¬ 
phytes, 11 winch, at Dr. Roberts’s request, I have had the pleasure 
of presenting to the Royal Society, causes me to say earlier than 
I should otherwise have done, that the subject which has occu- 

x 11 Note on the Deportment of Attained Urine,” by Prof. Tyndall, 

F R S. Communicated December tu, 1876. 
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pied Dr Roberts's attention has alio occupied mine, and that 
my results are identical with his. 

In some of the experiments the procedure described by Dr 
Roberts was accurately pursued save in one particular, which has 
reference to temperature Small tubes with their end* finely 
diawn out were charged with a definite amount of caustic pot¬ 
ash, and subjected for a quarter of an hour to a temperature of 
220° Fahr. They were then introduced into flasks containing 
measured quantities of urine The urine being boiled for five 
in mules, the flasks were hermetically sealed during ebullition. 
They were subsequently permitted to remain in a warm place 
sufficiently long to prove that the urine had been perfectly sterilised 
by the boiling. The flasks were then rudely shaken so ns to 
break the capillary ends of the potash Lubes and permit the 
liquor potassse Lo mingle with the acid liquid. The urine Lhus 
neutralised was subsequently exposed to a constant temperature 
of 122" Fahr , which is pronounced by Dr Bastian to be spe¬ 
cially potent as regards the generation of organisms 

I have not found this to be the case, for ten flasks prepared 
a<i above described towards the eml uf Ia *4 September, remained 
perfectly sterile far more than two months I have no doubt 
that they would have remained so indefinitely. 

Three retorts, moreover, similar to those employed by Dr. 
Bastian, and provided with puUsh tubes, had fresh urine boiled 
111 them on September 29, Lhe rctoiLs being scaled during ebul¬ 
lition Several days subsequently Lhe potash Lubes were broken 
and the urine neutralised Subjected for more than Lwo months 
to a temperature of 122° Fahr. they failed to shuw any signs 
Ijfr 

results, arc quite in accordance with those obtained by 
ISHRierLE His potash tubes, however, were exposed to a 
HHEraturc uf 2S0' Fahr, while mine were subjected Lo a tem- 
Hkire of 220° only 

H|nth rcgaul to the raiding of the poLnsh lo a temperature 
Bgher Lban that of boiling water, M Pastern is in advance both 
of Dr Kobeitb and myself. In a communication to the French 
Academy, un July 16 last, M Pasteur showed that when due 
irre is taken to add nothing but potash (heated to redness if 
solid, or to I Io° C. if liquid) to stmli/ed urine, no life is ever 
do eloped an a consequence of the alkalisation. 1 

M Pasteur hab quite recently favuuied me \^ilh sketches of 
the simple, but effectual apparatus, by means oT which he has 
tested the conclusions of Dr. Bastian, Since his return from his 
vacation at Arbois, he has carefully gone over this ground with 
results, he reports to me, not favourable to Dr Bastian’s views 
1 may add that I have by no means confined myself to the 
thirteen samples of urine here referred to. The experiments 
have already extended to 105 instances, not one of which shows 
the lca^t countenance to the doctrine of spontaneous generation. 

It gives me pleasuie to refer to the skill and fidelity with 
wlfich here, as in other cases, Mr. Cottrell lias earned out my 
directions. 


OUR ASTRONOMICAL COLUMN 


Till' Nji\y Star in Cygnos- In No. 2,115 oi the Astrono 
MVihv Nachi nhUit t Prof. Schmidt publishes the results of his 
observations on the intensity of light exhibited by this slar be¬ 
tween November 24, the date of its discovery, and December 15, 
when It was lost perceptible to the naked eye. Having laid 
down his estimates of magnitude graphically on a large scale, 
he reads off therefrom tile magnitude for every sixth hour, the 
differences showing a marked uniformity except about November 
28, when the diminution of brightness was much more rapid, 
The magnitudes at midnight arc as follow 1 — 
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In the forty-eight hours following November 27** i8 h , there was 
a diminution to Lhe extent of nearly 14m. It is remarked that 


1 That alkallM liquids ora more difficult lo sunlise than acid onei m 
announced by Pasteur more lhan fourteen years ago. See An sales dt 
CAimfr. iBtia, voL Ixrv, d. tis 
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on the night of discovery its brightness was such as to render its 
near neighbour, 75 Cygni, invisible, while on December 14 and 
15, 75 Cygni (6 4m ) in its turn nearly obliterated the new one ; 
at id ]' m on the latter date it was only by great exertion of the 
eye that a trace of the star could be discerned. Prof Schmidt 
did not remark any decided change of colour it was at no time 
decidedly of an orange tint, but less ruddy than y, *, and C 
Cygni, yet of a full yellow, 5‘6 to 5 ® on his scale. 

The curve resulting from the Athens observations accompanies 
Prof. Schmidt's description, and for comparison with it similar 
curves are added to show the law of diminution to the limit of 
unassisted vision, in the cases of the so-called new stars of 1848 
(Hind, April 27) and 1866 (Birmingham, May 12). The descent 
was slowest in the former case and quickest in the latter, but the 
curve for the slar of 1848 appears to be drawn from a small 
number of observations Prof Schmidt assigns for the interval 
between discovery and disappearance to the unaided vision, 
twenty-five days in 1848, nine days in 1866, and twenty-one days 
in 1876; the writer is able to state that the star of 1848 wna 
just perceptible without the telescope as late as May 27, four 
days after the termination of Prof Schmidt's observations and 
thirty day* after its discuveiy, and there was a decided check in 
the star’b descent between May 1 and 6 , on May 1 it was a 
little leu than 20 Ophiuchi, and on May 6, certainly a ] title 
brighter than that star. On April 29 it was so neaily equal to 
¥ Serpentifl that close attention was necessary to decide which 
was the brighter; v was found to be in a very trifling degree 
superior. 

Varj\jile Components of Double Stars —A suspicion oi 
variability in the small companion of 8 Cygni has been enter¬ 
tained by several observers, Prof. Sccchi, among others, having 
remarked that lhe star has appeared 'single at times when the 
atmospheric circumstances would not affurd an explanation 
But the case of 72 Ophiuchi, No 342 of the ** Pulkova Cata¬ 
logue ” or 1850, ik a much more suspicious one The discoverer, 
M Otto Struve, says, i% I have very often looked at this star, 
and have many times noted it single Vet on three occibioni I 
have seen it double, always in about the same direction, and at 
a distance of l" 5 I do not know how to explain these discord¬ 
ances, except on the supposition that the satellite is very variable." 
beech' found the star single at the epochs 1856 53 and 1S57 71 ; 
at 1857 57 a doubtful companion was noted lit Lhe direction 
345 ° 9 i but at Lhe epoch 1859 61 he records it 4t certainly double, 
and well separated/' the measures giving the position 3° 75, and 
distance o" 608 This star does not occur in the more recent 
revision of Lhe Pulkova list, by the Baron Dembowskl 

To such cases may be added those of a Herculis and £ Cygni, 
where the companions do not vary to such On extent as Lo cause 
the objects at Limes to appear single. 

The Dinary Star 7 Cbntauri —While awaiting farther 
measures of this fine double siar, it may be remarked that 
admitting the measures of Sir John Herschel in 1B35 3 *>» Uf 
require an alteration of 180°, in order to render them comparable 
with those of Capt Jacob and Mr Powell, Lhe latest published 
angle measured by the latter observer in 1860, indicates a motion 
m a retrograde direction of upwards of 160 0 between 1835 85 and 
i860 68, the distance having increased about o" 4. The star will 
be in oil probability one of comparatively short period, and, as 
such, deserves attention at the hands of southern observers. The 
alteration of 180” in Sir John HerscheVi measures is quite justi¬ 
fied by the near equality of the atan. 

The Minor Fi.anets.-M. Perrotln, of the Observatory at 
Toulouse, met with a small planet on January 10, in a region 
of the sky where it is probable that Nos. 77 and 149, 
Frigga and Medusa, are at present situated, and the same 
planet was detected some ten days Ja^er by Prof. Petert dt 
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Clinton, U.S. On January 13, M Borrelly, at Marseilles, 
alio found a small planet duUinct from that of Peiratin 
and Peter*. It is remaikcd in M Leverrier’s Pull elm, that the 
Ant of these planets is unlikely to be Frigga, since the rough 
ephemeris in the Btrlmer Jahrbuch gives a contrary motion in 
declination The object found by M. Borrelly, however, presents 
indications of identity, though a considerable correction of the 
elements of Fngga, brought uo to 1874, December, by Dr Pow- 
nlky, would be required. If we employ these elements it will be 
found that with SM = — 3° 17' 67, the computed and observed 
longitudes of Borrelly’s planet on January 13 will agree, hut 
there is an outstanding difference of +■ 1° 39' between the lati¬ 
tudes. The comparisons with the observation on this date and 
one on January 13, are as follow .— 

Lung Lai 

r - u c-o 

January 13 o'o + 1" yj 1 

„ IS - 4'4 + 1" 36 '9 

NOTES 

The eminent physicist, Prof J C. Puggendorlf, for many 
years professor in the Berlin University and editor of Pos>gtn- 
tlorff's Antta/crr , has died in Berlin, in his Sist year We 
hope to be able to give a memoir of Prof, FoggcndorfT next 
week/ 

Thf eminent Belgian botanist. Prof, Belly nek, died at Namur 
in December 

The first four names in the Cambridge Mathematical Tripos 
lilt, are Messrs. Donald McAlister, SL John’s, Frederick M de 
M Gibbons, of Gonville and Cams College, R C Rowe and 
Mr. James Parker Smith, both of Trinity College The Senior 
Wrangler, who was bom at Perth in May, 1854, has had a most 
distinguished career as a Student, 

The Society of German Naturalists and Physicians holds 
' Ua annual session at Munich, February 18, and celebrates at the 
lame time its fiftieth anniversary. 

THE Council of the Royal Dublin Society have elected 
William Archer, F.R S , Secretary for Foreign Correspondence 
to the Royal Irish Academy, as head of then Library Deport¬ 
ment, and the members of the Society, as well as the literary 
and scientific public in Dublin are to be congratulated on the 
occasion. 

The Russian Archaeological Society holds its Annual Con¬ 
gress at Kason, July 31, 

According to a Report of Lhe French Minister of Public 
Instruction, the salaries of the Inspectors-General of Tubllc 
Instruction, the Professori of the College de France, and the 
Professors of the Museum or Natural History, have been raised 
to 10,000 frauces, and of the Professors of the School of Living 
Oriental Languages, to 7,500 franca. 

In 1855 Napoleon III. proposed a prize of 50,000 francs for 
the mostTin port ant improvement made in the use of voltaic elec¬ 
tricity during the previous ten years. The prize was last awarded 
to M. Ruhmkorff, who, it b known, is a German physician es¬ 
tablished In Pans. M. Wadduigton has recently appointed a 
jury to award the prize for the third time. Any improve¬ 
ment m any industry using voltaic electricity comes within the 
competition, consequently the sphere is a very wide one. Regu¬ 
lations will shortly be issued. 

Prof. JNorBensK jbLD proposes to take command of an ex¬ 
pedition next year which will examine the Siberian coast from 
the mouth of the Jenissei to Behring Straits The return journey 
will be by way of Chino, India, and the Suez Canal 
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The remarkable entomological collections of the late Dr, 
Breyer are to be purchased for the Royal Museum for Natural 
History of Brussels, for the very low price of 240 1 . They con¬ 
tain above 21,000 specimens of insects, classified by the late 
eminent entomologist 

We observe that the following honorary members have been 
elected by the New York Academy of SciencesIn this 
country, Mr. G Benlham and Prof Boyd Dawkins; on the 
Continent, Profs, Brandt, De Candolle, Milne-Ed wards, Hoff¬ 
mann, M. de Verneuil, and Herr von Sicbold. 

We have lately alluded to the very large ethnographical addi¬ 
tions made to the Berlin Museum by Dr Lcnz, Dr Bastian, 
and Dr. Jagor A Mill more valuable collection has lately been 
presented by Dr. Nachligal, and 11 now in process of arrange¬ 
ment It embraces a vast variety of objects gathered amidst 
widely-diversified tribe*: by this well-known traveller during his 
last extensive tour through Africa, and afford* a rare opportunity 
for comparative ethnographical study. 

A rai'DiT of 13,668 1 has been requested from llio Belgian 
Chambei of Representatives by the Minister of the Intt-rnr, for the 
astronomical and meteorological observatory of Biusiels Be¬ 
sides the construction of new astronomical and nmg tic lical instru¬ 
ments, this sum will be used for the enlargement of observations 
upon the periodical phenomena of vegetation. Special 
ments will be made for carrying on the observatiorujj^^Bie 
garden of the observatory, on plants especially selected 
purpose from the double point of view of the botanical 
of the present Lime, and of the study of former climates 
earth. 

The Belgian Chamber of Representatives passed, on Janu¬ 
ary 26, a resolution of great importance to geologists, allowing 
the necessary sums for the publication, first, of tlic beautiful 
coloured maps of the soils and sub soils of Belgium, prepared 
ahout thirty years ago by Andre Dumont, on the scale of 
1:160,000, and which are long ago out of print; and second, of 
the MSS of Dumont, with his numerous geological sketches 
and drawings, and of the numerous notes he took during his 
travels in Belgium The MSS., which were purchased by 
Government, are already arranged for publication, and their 
appearance, as well as that of the maps, 19 expected about the 
end of this year, 

The Belgian Geological Society is engaged in Hie elabo¬ 
ration of a scheme for the preparation and publication of a 
detailed geological map of Belgium, on a large scale. r lhe idea 
of such a publication being already approved by the government, 
the point under discussion now is the bcit means of engraving 
the work, and the Society proposes to entrust the tnsk to two 
special committees, geological and cartographical; both com¬ 
mittees will be placed under a common directorship 

Ar the session of the Berlin Anthropological Society on 
January 20 Prof Virchow gave an extended account of a large 
collection of diluvial remains found in the neighbourhood of 
Weimar r lhey consisted of the bones of such animals ns the 
elephant, rhinoceros, arctic bear, derr, wild swine, &c Apart 
from their palaeontological value, they are extremely important 
from an anthropological pomt of view, a* among the boncii are 
several Amts, remains of firei, and peculiarly divided fragments 
or bone, all indicating the presence of man in company with the 
animals mentioned Dr. C. Jung described Lhe superstitious 
observance* and use of charms and amulets among the aborigines 
of Australia. The bones of animals which have been eaten, or 
the bones of dead relatives are regarded with peculiar reverence 
by almost all of the tribes Tb*re was slUo a discussion on the 
supposed Phoenician inscription lately found on a block of stone 
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m North Russia, Dr Wettatein dedaring it impossible to connect 
it with known Phoenician characters. 

In the January session of the Swedish Anthropological Society 
H. Torell gave the resnlts of an interesting comparative study of 
the Esquimaux and Japanese. The anatomical and ethnogra¬ 
phical resemblances are so striking that they give additional 
strength to the theory of the settlement of America from Asia 
by the way of Behring's Stmts 

H. v. Schlagintweit-Saklnlunsky publishes, in connec¬ 
tion with his report on the botany of the Himalayas, presented 
before the Berlin Academy of Sciences, an interesting comparison 
between the snow limits of the great Asiatic mountain chain and 
those of the Swiss Alps. The Himalaya range shows a snow 
limit at the height of iG,fioo feet on the northern side, and 
16,200 feet oil the southern <ude That of the Kuenlun range 
varies from 15,100 feet on the northern side, to 15,800 on the 
southern. The snow limit of the Alps shows an average height 
of 9,000 feet, 8,900 feet on the northern side, and 9,200 feet on 
thfc southern 

In the last session of the Austnnn Meteorological Society, 
Prof. A von Obermayer read a paper on the nature of fogs, 
strongly advocating the theory regarding them as minute drops 
of water, the specific gravity of which is overcome by the friction 

between the particles of mr, according to Stokes’s hypothesis, 
v * 

^IW a communication in the Daily News of Januaiy 25, in 
Mference to the Cairo Geographical Sonety, by the Alexandria 
flprrespondent of that paper, some interesting details are given 
of papers read on the Eastern Sudan and on Darfur. 

The use of rock crystal for normal scientific apparatus has 
recently been advocated by S Stein, of Bonn, In a communica¬ 
tion to the German Chemical Society For scale-beams and 
scale-pans it is especially adapted, as it is entirely unaffected at 
ordinary temperatures by acids, bases, or Lhe gases and moisture 
present in the atmosphere, while possessing nearly the same 
specific gravity as aluminium—2 65—and being comparatively 
unelastic It is equally practicable for standards of measure, 
longitudinal as well as circular. Discs to be used for telescopes, 
theodolites, quadrants, &c v if cut at right angles to the chief 
axis, show an almost absolute unchange ability of form The 
smallness of the coefficient of expansion renders it also eminently 
well fitted for normal thermometers, where accuracy and not 
cost 1 b the chief requisite 

Commander Cameron having been invited by the Geogra¬ 
phical Society of Pam to deliver a lecture on his journey across 
Africa dul so at an extraoidinary meeting held by the Society in 
the large hall of the Sorbonne, on January 26 The place, 
although fitted to accommodate 2,000 people, was crowded to 
inconvenience Oil Saturday a banquet was given to Com¬ 
mander Cameron by tbe Fellows of the Geographical Society, 
about 200 being present The President of the Republic w&h 
represented by his first aide-de-camp, the Marquis D’Abzae, and 
the Minister of Public Instruction by his general secretary, M. 
Watteville, who delivered to Commander Cameron the University 
gold palms And diploma. The knife and fork used by Living¬ 
stone in his Afncan travels, and which had been purchased by 
MM. Rombaud, the large French traders established in Zanzibar, 
and presented to the Geographical Society of Pans, were used 
by Cameron A magnificent album of the portraits of all the 
persons present at the banquet will be sent to Commander 
Cameron. MM. Hichette and Co. are preparing a magnificent 
French edition of Cameron’s work. 

At the session of the Berlin Academy of Sciences on January 
25, Prof, Du Bois-Ucymond gave a report of the investigations 


carried on in connection with the Humboldt foundation intrusted 
to the Academy. At present two travellers are supported by 
the funds—Dr Hildebrandt, who is studying the snowy regions 
of the Kilimanjaro Mountains m Eastern Africa, and Dr C. 
Sachs, engaged in researches in Brazil on the nature of the 
electricity of the electric eel 

A piece of burnt stone resembling a piece of partially burnt 
slate cool, with white sparkling specks on it, fell at Ecclefechan 
on the evening of the 2nd January, Two men, walking on 
the Glasgow road, heard a noise behind them, and on turn¬ 
ing round they found the stone referred- to embedded In the 
ground to the extent of half-an inch or more One of them 
attempted to lift it but got his hand burnt The stone, which 
measures about four inches by two, and weighs nine ounces, took 
twenty minutes to cool A volume of smoke proceeded from it. 

A i f LW years since, M. Dclacour, sub-director of the Danish 
Meteorological Institute, invented the so-called phono-lele- 
gmphic system Since then lie 1 ms earned on an extensive 
aenes of experiments, the cost of which has been decayed by 
the Danish Government, with the view of perfecting the new 
system The results of his investigations were displayed a few 
days since to a company of electricians and members of the 
Danish Parliament. As is already known this system is based 
upon the application of vibrating currents, tuning-forks of the 
same number of vibrations per second being brought within the 
influence of current at both ends of the wire. M. Delacour 
made use on the above occasion of twelve different pairs of 
tuning-forks, all of which were connected at the same time with 
a single telegraphic wire He was then able to send simul¬ 
taneously twelve messages by means of the tuning-forks as well 
as one by the ordinary method, and most satisfactorily solved 
the problem with regard to the use of a single wire for the 
forwarding of numerous messages aL the same time 

Pro* Anton Kkkner, author of the ''Mean* of Protection 
in Flowers against Unwelcome Visitors” (Nature, vol xv 
p 237), has lately received from Charles Darwin the following 
characteristic epistle —“Allow me to express to you my 
heartiest thanks for the ph.isure experienced in reading your 
work. You have opened up an entirely new field of research, 
and explained many things which were previously enigma* to 
me I find that I have fallen into many mistakes, in the pre¬ 
paration of my last book, when touching upon the subject which 
you have considered so fully *' 

The lost number of Lhe yakrbmh der k . k. geob&itihcn ReUhs- 
anstalt (vol xx\i No. 3) contains a very valuable elaborate 
paper by K. M, Paul— 11 Grundzuge tier Geologic dcr Bukowina 11 
—with a map on a scale of I : 280,000, reduced from that or the 
Geological Survey, and embodying the results of the survey, 
made during the last four years, together with the data furnished 
hy former explorations. The southern, lully corner of the 
Duchy is occupied hy an island of crystalline rocks, bordered 
on one side by a zone of mesozoic limestone (Dyas and Trial), 
A broad zone of the so-called Carpathian sandstones (Neo- 
comian, Gault, and Upper Chalk, and probably Eocene) follows, 
as is generally the case at the northern slope or the Carpathian, 
and crosses the land in a north-western direction Further to 
the north-east we see a broad district covered with Neogene 
formations (Lower and Upper Mediterranean, and Garmathian 
stages), diluvial deposits, and loess, which district meets with 
the Galician plains to the west, and the Fodolian to the north. 

The geological structure, and especially the volcanoes of the 
southern parts of Luzon (Philippine!) are the subject of an in¬ 
teresting note by Dr, Dfasche, being a preliminary report upon 
his recent travels in the interior of the island, which appeared 
in Tchermnk's Mineral. Mitih , 1876, licit 3. The note Is 
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accompanied by a map on the scale of 1 :1,000 , 000, constructed 
after that of M. Jagor ("Reise in den Fhilippinen ”) and by 
tome views and geological sections. The volcanoes of the Taal 
district, the M^jAjai, the Monte Labo, and Sierra Corail, the 
Yiarog, Buhi, and Miyon, or Albay, were visited by the author, 
and are shortly described. Among other interesting observations 
we notice the very steep slopes (39°) on which lava-floods may 
flow Sometimes without being interrupted for distances of more 
than 300 feet, observed on the Mayon The height of this last 
being 2,374 metres (7,787 feet), Dr, Draschc points out the error 
in the index of volcanoes, given in the late Mr. Poulett Scrope's 
work, where the height of the Mayon is given as 3,200 English 
feeL Another error of the Index is that an active volcano is 
reported to exist on 11 the little island Mindoro, 1 * whilst on this 
rather large island (250 square geographical miles) there are no 
volcanoes at all, neither active nor extinct 

In a communication to the Vienna Academy on the nature of 
gas molecules, M, Boltzmann abandons the notion that they be¬ 
have like aggregates of material points (the atoms), He considers 
that m estimating the impact action of the molecules, we may 
almost regard the whole aggregate, which we denote as an indi¬ 
vidual gas molecule, and which may consist of different sub¬ 
stances, perhaps even ether atoms, as rigid It is found that then 
the ratio of the heat-capacities of the gas must be ij, when the 
gas molecules have ball-form. The ratio of the heat-capacities 
will be 1 '4 if the molecules have the form of rigid bodies of rota¬ 
tion, but which are not balls , and 1 \ if they are of any other 
form of rigid bodies These numbers at leut seem to agree so 
far with those found experimentally, that one cannot say that 
experiment furnishes a contradiction of the theory thus modified. 
It is further shown that the values experimentally got for the 
heat-capacity, under this view, are in satisfactory agreement with 
the heat-capacities of solid bodies Of course the gas molecules 
cannot be absolutely rigid bodies ; this is already disproved by 
spectral analysis, but it may be that the vibrations producing gas 
spectra are merely brief shivenngs (luring the shock of two mole¬ 
cules, comparable to the sound perceived on the shock of two 
ivory balls. 

The current opinion as to the Urol range not bearing any 
tracet of former gladen, is now contradicted by M. Poliakoff. 
This explorer, who has had during the last ten years many 
opportunities of making a close acquaintance with glacial forma¬ 
tions in Southern Finland, in the basm of Lake Onego, and on 
the Valdai plateau, report! that, while the lower parts of the 
Ural ridge are connected under large alluvial deposits, its upper 
parts, especially east of the water-parting, exhibit unmistakable 
morainic deposits with scratched boulders. The rocks bear 
alsofc sometimes, Lrue glacial striae running from north-west to 
south-east, and certainly such striae would be found more nume¬ 
rous, were the localities more thoroughly explored than M 
Poliakoff could do as he crossed the ndge on his way to the Obi. 
A lower secondary ridge, the last crossed by the highway before 
Ekaterinburg, exhibits also many trainees of immense boulders 
running m parallel directions, such os are found in Finland, 
Erthoma, and northern Russia, Further east, on the shores of 
the Obi (near to the mouth of the Irtysh), the lowest parts of the 
loose deposits, which are roughly stratified sands, contain a good 
deal of well-polished and striated boulders of glacial origin, 
Thoe observations make it very desirable that the Ural were 
thoroughly explored by a geologist well acquainted with glacial 

formations, 

1 

The Gottingen Academy announces the following subject for 
prise competition In the physical class tUK November, 1878 :— 
The question what special actions (if such them be) breathing In 
pare oxygen gas of the ordinary density of atmospheric,, air has 
on the animal organism, has not hitherto bean answered by 


researches with sufficient agreement Further researches, there¬ 
fore, are desired, both on bOmoiothermal and, as far as practi¬ 
cable, on poikllothennal animals; in these should be shown, quite 
specially, along with the phenomena externally observable in the 
animals, the nature of the change of blood and material (excre¬ 
tion of carbonic arid, nature of urine). In the view of certain 
data, the purity of the oxygen from all foreign matters occurring 
in its preparation must be carefully looked to, while a mixture of 
atmospheric nitrogen within narrow limits, hardly to be avoided, 
would not essentially vitiate the results. In the mathematical 
class or the same Academy, new researches are desired on the 
nature of the unpolarlied light-ray, calculated to bring the ideas 
regarding natural light from any source, near to those which 
theory connects with the different kinds of polarised light. 

We have received the Fourth Report of the New Cross 
Microscopical and Natural History Society, which, we are glad 
to see, continues to prosper. It contains an address by the pre¬ 
sident, Dr. F. T. Taylor, on "Spontaneous Generation.” 

From the Seventh Annual Report of the Wolverhampton Free 
Library Committee, we are glad to learn that a Naturalists' and 
Archaeological Department has been established in connection 
with that institution. 

In 1875 a Bedfordshire Natural History Society was formed, 
and it has just issued its first Abstract of Proceeding*. It has 
made a very fair beginning both as to numbers and A to Lhe 
quality of the papers read. We hope it will receive more jw 
couragemcnt from residents in the county than it appears to h^S 
done, and that It will work diligently at local natural hiatal^. 
One of the papers, accompanied by a map, is 11 On the Botani¬ 
cal Division of Bedfordshire,” by Mr. W Ilillhousc, F L S 

Among the papers in the Proceeding* of the Belfast Natural 
History and Philosophical Society for 1875-6, is one by Mr J 
J. Murphy on the Glacial Climate and the Tolar Ice-cap Mr. 
R Lloyd Patterson has a concluding note on some of the swim¬ 
ming buds of Bel fiat Lough. 

The additions to the Zoological Society's Gardens during the 
past week include two Vervet Monkeys ( Cercopitheeui Jalandu) 
from South Africa, presented by Mr. T- G Butler , two Arctic 
Foxes {Canu lagopu j) from the Arctic Regions, presented by 
Sir Thomas Erskine, Dart, F Z.S. ; a Ring-Necked Parrakcct 
{Palicorms torquota) from India, presented by Mias Smith ; 
three Silky Marmosets {Mtdas rosalia) from Brazd, purchased 


SOCIETIES AND ACADEMIES 

London 

Royal Society, December 21, 1876.—“On the Rotation of 
the Plane of Polarisation of Light, by Reflection from the Pole 
of a Magnet,” by George Francis Fitzgerald, M A. Communi¬ 
cated by G. Johnstone Stoney, F.R S. 

At the last meeting of the British Association, the Rev. J. 
Ker described a delicate and very remarkable experiment, from 
which it appeared that when plane polarised light is reflected 
from the polished surface of the end of a powerful magnet, the 
plane of polarisation is rotated Mr. Geo. F. Fitzgerald has 
recently communicated to the Royal Society an explanation uf this 
curious phenomenon, of which the following u an abstract — 

It is Vnown from Faraday's and Verdet’s experiments that 
when plane polarised light is transmitted through transparent 
diamagnetic or ferro-magnetie media, while under the influence ot 
a powerful magnet, the plane of polarisation will be rotated, so 
that the plane of polarisation of the emergent beam will differ 
from that of the incident light This action is most powerful 
when the direction of transmission coincides with the direction of 
the streams of magnetic Influence, and in general the rotation is 
In opposite directions in diamagnetic and in ferro-magnetie media. 
Now, if we regard the incident light as formed of the two circu¬ 
larly poUiisn! trains which are equivalent to it, we learn from 
Fonoaj l s and Yodel's experiments that one of these beams is 
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retarded more than theothcT in passing through the medium, or, 
in other words, that they have different refractive indices. And 
of course if a powerful iron magnet were transparent, we might 
expect to hud a much more powerful action of this kind upon 
transmitted light. Iron, however, Is not transparent, so that the 
effect on transmitted light cannot be observed. But any effect 
which this difference between the refractive indices can produce 
upon refitted light may be mode the subject of experiment, and 
Mr Fitzgerald has shown that the observation made by Mr. Ker 
is an effect of this kind. 

To show this, Mr. Fitzgerald splits the incident plane polarised 
light into its two equivalent beams of circularly polarised light. 
These circularly polarised beams are one nght-nanded and the 
other left-handed, and, before incidence, are equal in intensity to 
one another. If, however, tbeir indices of refraction in the 
magnet are very different, as Faraday’s and Verdet's experi¬ 
ments lead us to suppose, their intensities alter reflection will be 
sensibly unequal, and their phases also will in general be 
unequally affected*- Hence their united effect after reflection is 
to produce in general an elllptlcally-polariied beam, the major 
axis of which is inclined to the plane of original polarisation, 
thus producing that appearance 01 a slight change of the plane 
of polarisation which was observed by Mr. KeT 

Mr Fitzgerald has repeated Mr Kei^s experiment, and ascer¬ 
tained that the reflected light is, in fact, ellipticallv polarised, as 
indicated by the theory. He has also found that when Lhe 
polished pole of the magnet is gilt the observed effect disappears. 
This is a further confirmation of the theory, hince gold is dia¬ 
magnetic, and therefore too feeble to produce an appreciable 
effect, if the effect is due to the cause which Mr. Fitzgerald has 
pointed out. 

January 11.— 11 On some Phenomena connected with Vision,” 
by B Thompson I^owne, F.R.C.S , Arris and Gale Lecturer 
at the Royal College of Surgeons, &c , communicated by Prof 
Stokes. 

The author arrives at the conclusion that the intensities of the 
sensations produced by various illuminations of a white surface 
vary as the square roots of the intensities of illumination, by 
comparing Lhe shadows, cast in Lambert’s well-known experi¬ 
ment, with ruled shades, as those of engravings and wood-cuts, 
taking ibe amount of reserved white in the latter to indicate 
directly the intensities of the sensations produced by them He 
considers the number of rods and cones stimulated on a given 
area of the retina as the measure of sensation, and proportional 
to the reserved white. 

He further finds, by a repetition of the experiment of MM. 
Delboeuf and Plateau, that the grey nng seen on 1 rotating disc 
with a black or white sector, disappears when the sector is suffi- 
ciently narrow and the rotation sufficiently rapid, and that the 
rate of rotation necessary to produce this result with the same 
disc and sector varies as the square root of the intensity of the 
illumination of the disc. 

Lastly, he proposes a modification of Fechner’s formula, which 
only requires a change of Fechner’s convention that the liminal 
Increment of sensation is constant The author proposes to con- 
Ax 

aider that -^r oc &S The formula then becomes, in accord- 

/ d x 

-j x = ATj~x = S, which 

be regards as a physiological initead of a psychical one. 

Anthropological Institute, January 23.—Col. Lane Fox, 
F.R.S , president, In the chair—A new member was announced. 
—Col. Pox then read his report to the Anthropometric Com¬ 
mittee of the British Association on the Second Royal Surrey 
Mill Li a. The. measurements, which comprised the profession, 
race, origin, age, height, weight, cheat measurement, colour of 
hair and eyes, and strength of arm, &c., of 450 individuals 
afforded some interesting lacti concerning what might be called 
a fairly representative number of men from within a radius of 
twenty miles round Guildford. It appeared that the colour of 
the hair was in 391 cases brown or dark brown, and In only two 
cases black, and in two easel red, one of the latter being Irish. 
As to eyes, 311 were grey, light blue, or blue, 133 brown or 
dark brown. Col. Fox proposed some modifications of the 
existing tests of strength of arm and light ; suggesting that in 
the first the test should be the same as m drawing a bow, neither 
hand being In any way lupporwd, and the pufl being from an 
object not fixed. From a table of twenty comparative cues the 
average of strength showed In the cue of pulling from a fixed 


point, 165*55 lbs., while the Same men pulling with the one 
hand against the other only 81 *95 lbs. From the general Results 
Col Fox considered that the muscular strength, vital capacity, 
fire., of our reserve and regular forces would show very favourably 
m comparison with those of the ordinary population, and 10 dis¬ 
pose 01 some of the frequent alarms given by the 11 man in the 
street 11 aa to the deterioration of our forces In physique —Mr. 
Street, President of the Philological Society, read a very inte¬ 
resting paper on the development of language, and Mr. E. B. 
Tylor and the President and othera took part in the discussion. 
—Papers by Mr Knowles, of Ballycully, Ireland, on the clas¬ 
sification of arrow heads, and on the n Portstewmit find,” were 
also read, and numerous objects illustrating the papers were 
exhibited 


Physical Society, January 20 —Prof. G. C, Foster, pre¬ 
sident, in the chair.—The following candidate was elected a 
member 01 the Society 1 Mr. A G. Greenhill, M.A.—Dr. 
Huggins exhibited an enlarged view of a photograph, half an 
inch in length, of the spectrum of the star a Lyres, which he 
has recently taken in a manner similar to that in which the spec¬ 
trum of Sirius has already been obtained. The first results were 
very unsatisfactory, in consequence of the clockwork being in¬ 
sufficient for maintaining the Image of the star on Lhe ihtTor a 
length of time. Mr. Grubb has, however, devised a secondary 
control apparatus, the employment of which rendera It impos¬ 
sible for the error to exceea one tenth of a second, In Lhe spec¬ 
troscope employed the prism was of Iceland spar, and the lenses 
of quartz. Dry plates were employed, and the necessary breadth 
was secured by slightly changing the position of the image in¬ 
stead of by the use of a cylindrical lens. Dr. Huggins has alio 
been engaged in taking a senes of photographs of the moon, 
and hopes to obtain some information in regard to the question 
of a lunar atmosphere of small extent. In the spectnim ol a 
Lyra a line occurs corresponding with H. in the solar spectrum, 
and several more refrangible ones which he is at present unable 
to explain.—Mr. Lockycr considered the results which Mr. 
Huggins is obtaining to be of extreme importance, and he 
pointed out how he hopes a large senes of photographs ot 
stellar spectra will afford valuable information in regard 
to the constitution of certain substances now supposed 
to be elementary, such as calcium Some time ago he com¬ 
municated a paper to the Royal Society on the spectrum of 
this metal, ana he considers that it is not a simple substance, 
but that the H lines are due to two elementary substances of 
which it 11 composed, and this supposition u confirmed by the 
fact that in the photographs exhibited by Dr Huggins only one 
of the H lines is present, that Is, only one of the constituents of 
the metal calcium is present in the star a Lyra.—Mr. W. C. 
Roberts read a paper on the artificial production of columnar 
structure. He gave an account of Lhe several Lheoriei which 
have hitherto been given as accounting for this phenomenon 
and that of cross-join ting, as observed in the Giant's Causeway, 
and he dwelt specially on the views of Mr. R. Mallet and Prof. 
James Thomson lie found as the result of experiment, that 
when certain masses of day and sand are heated to about 
1300° C. thdjr contract to about the same amount ai a basalt 
does m passing from the molten to the solid state, and that 
beautiful columnar forms are produced He had hoped, by 
accumulating a number of specimens, to have been able to esta¬ 
blish a relation between the strains at the point of rupture and 
the dimensions of the hexagons, but in the small masses qe* 
ployed the strains were so numerous that it was impossible w 
apportion their influences, lie had, however, obtained a numbjr 
of specimens which possessed much interest.—Mr. Lecky re? 
ferred to a very fine columnar cliff m the island of Bednen, il 
Valencia Harbour, which he has examined in the hope of finding 
cross-joints, but, although some breaks exist, there are none at 
all comparable to those in the north of Ireland.—Prof Guthrie 
showed on arrangement he has recently devised, in the hope of 
making the mercunal as sensitive as the water barometer It 
consists. of an ordinary siphon barometer in which the two 
vertical tubes are umtea by means of n long uniform horizontal 
tube having a diameter considerably less than that of the main 
tube* The instrument is filled in the same manner as the ordi¬ 
nary siphon barometer, except that a hobble of air or dilute acid 
is left m (he narrow Lube. For a given rise of pressure the 
absolute amount of mercury which peases from the shorter to the 
longer tube depends upon their diameters, and as these are great in 
comparison with the tube uniting them, the motion of the bubble 
will be considerable in comparison with that of the iimmft of 
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the mercurial column. In the instrument exhibited, the hori¬ 
zontal tube wu formed into a spiral, in order that the vertical 
tube! might be in close proximity. He then exhibited a number 
of thin india-rubber balloons, tilled with water, which he hu 
arranged with a view to illustrate the nature of jellies. When a 
jelly acts, it la assumed that the solid matter collects m the form 
of cells containing liquid, which burst on the application of heat 
By weighing at intervals one of these india-rubber hogs, he has 
found that evaporation takes place from its surface, thus with a 
bag weighing initially 749 4 grins., there was a loss of 0*93 
grins, in the course of twenty-four hours He is also examining a 
bog filled with salt water and immersed in water, in order to 
ascertain whether salt as Well as water Is capable of traversing 
the septum. Lastly Prof. Guthrie exhibited a large senes of 
Chladm J i rings, rendered permanent on cardboard by pressure, 
in contact with Lhe plate which had heen caused to vibrate, 111 a 
copying press. The sand and lycopodium were caused to adhere 
firmly by dilute gum. 

Gottingen 

Royal Academy of Sciences, December 2, 1876 —Re¬ 
marks on some surfaces of a constant degree of curvature, by 
M. Hnncper —On the anatomy of Rhirocnnus lofotensis, by M. 
Ludwig.—On phenoxylic acid, by MM Hubuer and Buchks. 

Rome 

R. Accadenua del Lincei, December 3, 1876.—The follow¬ 
ing, among other papers, were read :—Mechanical experiments 
on the resistance of the principal metals used for fire-arms, 
by M. RosseL—On the graduation of the PaJmicn electro¬ 
meter modified by Cantoni —On Crookes's radiometer, by M. 
Marco.—Researches on picrotoxinc, on cumosphenol, on action 
of chloride of acetile on santunic acid, on santomc chloride, on 
the chloride and the bromide corresponding to santomc acid, by 
M Paterno, Cannizzaro, and others.—Petrographic studies on 
Latium, by M Struver —Studies on the minerals of Latium, by 
the same —On the muscular structure of the ventricle of the 
human heart, by M TodaroL —The theoretic velocity of sound 
and the molecular velocity of gas, by M Betti.—On fiuonde of 
magnesium, by M. Cossa —On the distribution of subterranean 
water in the district of Iglesuu.—On the sms]l motions of au 
entirely free njnd body, by M Cerruti.—On the anatomy and 
physiology of the retina, by M. BolL 


Paris 

Academy of Sciences, January 22.— M. Pehgot in the 
choir.—The following papers were read :—Cramology of the 
Negrito and Negrito-Papuan races, by MM. De Quatrefages and 
Homy. The authors presented the fifth number of their Crania 
Ethnica . In this note they point out the differences between 
the two races named, and sketch their distribution They are 
beginning the study of the Tasmanian type —Memoir on electro- 
capillary actions ; in which are treated ;—(1) The depolarisation 
of the electrode and the electric effects produced on contact of 
the skin and various liquids ; (2) Relations between electro¬ 
motive forces, quantities of heat liberated during their produc¬ 
tion, and diffusive power, by M. Becquerel. Adas in contact 
with the skin take positive electndty, while alkalies take nega¬ 
tive With an alkaline liquid and the finger, e g the pores in 
the Interior of the finger play the Dart of negative poles, those in 
the exterior of positive ; the liqaias within the finger tend to be 
deoxidised, those without to be oxidised. Soup and wine in the 
stomach being In contact with venous blood through the vessels, 
the exterior surface or the latter is the negative pole of electro- 
cap) llaiy couples, the positive poles being within. Thus the 
liquids of the stomach are reduced and the blood oxidised. M. 
Becquerel finds the greater hydration of acids has always a less 
influence an the electromotive force than on the amount of heat 
liberated. There does not seem to be any relation between 
diffusion and the production of electromotive force.—Researches 
on substituted eUgenolr, by M. Cahours.—Contemporaneous 
formation of zeohtha (cttabuie, christlanite) under Lhe Influence 
of thermal springs in Wt environs of Oran (Algeria), by M 
D mb rfe^-Oa the structure of the calcareous shells of eggs and 
the chambers Which may be inferred from it, by M Gervali. 
This ifiqidry was suggested by the discovery ol a few egg-like 
fragment* In some beds of detritus at Rogue in Provence, by 
M. Mithtitoft- From comparison the author thinks these fomil 
tggi did Hot bekmg.to a bird but to a reptile; the structure of 
tbs shell doaely feslmblea that of certain Emydasanriom. And 
this reotUe. IT really M. Mathanm's Hypsdomrus, as seems 


likely, had more resemblance to, Chelotlians than the few frag¬ 
ments of its skeleton found theft would Indicate.—Observations 
of eclipses of Jupiter's satellites at the Observatory of Toulouse, 
by M. Tlsiemna —On the advantage there would be In replacing 
quinine by cinchonidine in treatment of intermittent fevers, by 
Mr. 'Weddell Cinchonidine can be obtained at a third (or less) 
of the cost of quinine j its effect Is as good, and some patients 
can take it more easily than quinine.—On the transmission of 
excitations in nerves of sensibility, by M. Bert The end of the 
tail or a young rat was skinned, turned over and inserted in the 
back, and held there by Sutures till union occurred. Right 
months after, this fl handle " was cut. On the dorsal stump being 

£ Inched the rat evidently felt pain. In this fragment, then (says 
i. Bert), the excitation of the sensitive nerves is propagated 
from the thick end to the thin, or the inverse direction to the 
normal. But this sensibility of the dorsal stump dnmni'hed 
from the second day and soon disappeared The nerves, sepa¬ 
rated from their trophic centres, had degenerated. Perhaps after 
a longer interval the influence of new trophic centres might be suffi¬ 
cient, and sensibility would persist after section —On the commu¬ 
nication which must have existed, in histone epoch*, between the 
chotts of Tunis and the Mediterranean, by M. Roud-ure.—On the 
capacity of saturation of manganous acid, by M Gorgeu —On 
the normals which may be drawn to a given pomt in a come, by 
M Laguerre.—Note on a manometric appara us, d propos of a 
recent communication of M Cailletet, by MM, Mignon and 
Rouart, It consuls of a metal reservoir containing a liquid, and 
a glass tube indicating movements of the liquid, the two parts 
are connected by a suitable joint,—Action of heat on qucrclle, 
by M. Prunier.—On the fermentation of Urine—reply to M. 
Pasteur—by Dr Bastion,—On the chamcten of the electnc dis¬ 
charges of the torpedo, by M Marey He shows that the volun¬ 
tary discharge of the fish is formed of Llie addition of a senes of 
successive currents, and resembles, in complexity, muscular con¬ 
traction, which consists of a senes of shocks, the effects of which 
combine to produce the contraction.—On the return of contrac¬ 
tility in a muscle, where this pioperty has disappeared in conse¬ 
quence of strong induction currents, by M. Cadet, The con¬ 
tractility returns while the musdeis subjected to weaker currents. 
—On the physiological and therapeutical properties of glycerine, 
by M CatiUun.— On the nidificalion of the Aye Aye, by MM 
Milne-Edwards and Grandidier. In this it approaches the 
lowest order of Lemurians The higher carry their young 
attached to their back or to their breast —On the modification of 
the floral envelopes of Grammea;, according to the sex of their 
flowers, hy M Fournier.—On the theory of vcntdation, by M. 
Chaumont A change of I per cent in the mbisture produces 
as much effect on sensation as 2 32° C.—On seven favourable 
cases of transfusion of dehbnnated blood, by Dr. Lad 1 si as de 
Beilina 
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GRIMM'S LAW 

Grimm's Law : a Study. By T. Le M Douse. (Tiubner 
and Co., 1876) 

HIS is a very able and closely-reasoned book. Its 
object is to explain the cause and origin of that 
curious shifting of sounds known as Grimm's Law, in 
virtue of which a particular sound in one member of the 
Indo-European group of languages must answer to 
another particular sound in another member. The dis¬ 
covery of the law laid the foundation of comparative 
philology, and raised etymology from mere haphazard 
guesswork to the rank of a science^Jbut the primary cause 
and reason of the law itself are still under discussion. 
We have still to learn why a classical aspirate must 
answer to a Low German media and a High German 
tenuis, or a classical tenuis to a Low German aspirate 
and a High German media 

Mr House's book is intended to be an answer to this 
question After criticising and rejecting the various at¬ 
tempts that have been made to solve the problem, he 
essays a fresh solution of his own He begins by assuming 
that the cause of the law must be ultimately found in the 
principle of least effort, and therefore that no explanation 
of it can be considered satisfactory which does not derive 
the weaker sounds from the stronger ones. He then ap¬ 
peals to the curious factof which the Cockney interchange 
of w and v is an example, and from which we learn that 
where one dialect is in presence of another it compen¬ 
sates for its mispronunciation of a sound m the latter by 
inverting the places of the two sounds. The same person 
who leaves out the aspirate where it ought to be sounded 
will insert it where it has no reason to exist. This is a 
simple case of ° Cross Compensation ” Grimm’s Law, which 
involves the interchange of three sounds instead of two, 
is a more complicated and somewhat varying instance of 
the same phenomenon, and is referred by Mr. Douse to 
what he terms “Reflex Dissimilation.” He believes, 
therefore, that the phonetic characteristics of the different 
branches of th$ Indo-European family were developed 
while they were still dialects of one and the same lan¬ 
guage, and that the characteristics once acquired were 
only preserved, and perhaps intensified, after the break¬ 
ing up and separation of th« parent tongue. The aspirates 
originated m the dialect which afterwards became the 
Low German branch, while the dialect which became the 
High German branch favoured the soft consonants or 
mediae Mr. Douse further holds that the parent lan¬ 
guage possessed at the outset only tenues or hard conso¬ 
nants. The phonology of the Lithu-Slavic branch, which 
agrees partly with that of the Indian section, partly with 
that of the Teutonic section, is explained by supposing 
that the dialect from which it has descended was originally 
in contact with the dialects of the High Germans and 
Indo-Greeks, and not with that of the Low Germans, and 
that its tenues were changed into mediae through the In¬ 
fluence of the High German dialect before the latter had 
become affected by Low German aspiration. 

This is a bare outline of Mr. Dome’s theory, in con¬ 
nection with which he had introduced a large number of 
Vol, xv.—No. 380 


subsidiary remarks and suggestions of great value and 
interest. It will be seen that the theory agrees better 
with the view of J. Schmidt, who maintains that the 
several members of the Aryan family of speech were 
originally dialects at a greater or less distance from a 
single centre, than with that of Fick, who would draw a 
sharp distinction between the East Aryan and the West 
or European Aryan groups. Indeed, in bo far as Fick's 
hypothesis implies the chronological descent of one Aryan 
dialect from another, Mr Dousc’s system is absolutely 
incompatible with it. Mr. Douse, however, seems to me 
to have fully shown the untenability of the chronological 
hypothesis under any form, and to have proved once for 
all that any satisfactory explanation of the phenomena of 
Grimm’s Law must rest upon the belief Lhat the phonetic 
systems of the various members of the Aryan group go 
back to a time when they were still co-existing dialects of 
one primitive Longue. Here as elsewhere language begins 
with dialectical variety, at least so far as comparative 
philology has any cognisance of it. 

I cannot accept Mr Douse's postulate, however, that 
all phonetic problems are to be tested by the principle of 
laziness or least effort, and Lhat the mere fact that a 
hypothesis demands ihe change of a weaker into a 
stronger sound is a condemnation of it. The principle of 
laziness in philology can hardly be compared with the 
law of gravitation in physics, and allowance should be 
made for the contrary principle of emphasis. The 
healthy desire to exert oneself is nearly as strong an 
element in human action as the desire to escape trouble. 
No doubt the principle of laziness has been a most 
powerful agent of change in language, but it has not been 
the sole agent of change. The problems of speech un¬ 
fortunately do not admit of so simple a solution 

This postulate leads Mr. Douse to another view, which 
seems to me equally unfounded. Because we can reduce 
by phonetic analysis the various consonants and vowels 
of uttered speech to a few tenues and the single vowel a, 
he concludes that the parent Aryan once contained no 
other sounds than these, and that there was a period 
when the alphabet consisted of little more than the letters 
k, p y t, and a. This theory of course goes along with the 
belief that the roots of our Aryan languages can be cut 
down to a combination of the vowel with a single con¬ 
sonant, a Tiplitf whtoh appears Lu me Llie UC plus ultra of 
the improbabilities resulting from the prevalent doctrine 
of roots. There is a good deal to be said for the opinion 
according to which the European a, r, and o are not dif¬ 
ferentiated from a primmve a , but on the contrary the 
Indian a is Llic single sound into which ihc three vowels 
have coalesced. 

I am compelled to part company again with Mr. Douse 
on the question of the two classes of gutturals which the 
parent Aryan is believed to have possessed. His theory 
is that the single tenuis k split up into the two varieties of 
pronunciation, kw (</u) in Lhe western dialects and ly fr) 
in the eastern (and Lithu- 51 avi 6 )* 4 lialects, and that origi¬ 
nally, therefore, there was only one guttural, or class of 
gutturals (k, kh). M. Havet here seems to me to be 
more in the right in holding that the parent speech had 
from the beginning two classes of gutturals, one the pure 
k (g, kh) and the other a labialised kw (gw, khw). The 
pure k became *s in the Indian (and Lithu-Slavic 

Q 




3io 


NATURE 


] Feb . 8, 1877 


languages, very probably, as Mr. Douse suggests, through 
the medium of ky . But in spite of his arguments to the 
contrary, kw still seems to me a harder sound than simple 
k 9 so that even if we accept his own test of the principle 
of least effort, the latter sound should be denved from the 
former, and not the converse. 1 He confesses himself, more¬ 
over, that his theory fails to explain the equivalence of the 
Sanskrit jiv and the European reduplicated root gvui-gwi 
** to live 11 (as in the Latin vivere and our quick), an equi¬ 
valence which can only be accounted for by supposing 
that in this particular instance the Indian dialect has pre¬ 
served the labial semi-vowel of the original root. Equally 
instructive is the equivalence of the Greek ya<rrr)p, and 
the Latin venter (for given ter), which Mr, Douse does not 
notice, as it shows that Greek could sporadically deal 
with the guttural in the same way that Indian and Lithu- 
Slavie habitually did. I can see no reason why these dia¬ 
lects should not have sibilated k pure, very possibly through 
an intermediate ky, at the same tunc that Aw was being 
reduced to simple £. I have heard kytnd and conker from 
the same lips. To the instance of words with primitive 
ghiu given by Mr. Dou 9 e, may be added fAn^ur, Lat, 
lends (for hgvi r), and Lat brevis (for bregvi r). 

The excellence of Mr. Dousc’s book has led me to dwell 
upon the points which seem to me open to objection, and 
I have left myself no space to draw attention to the many 
striking suggests ns and new points of view scattered 
through the volume. I cannot, however, quite pass over 
the note in which he maintains the existence of bivocal- 
ised roots (aka t ata, &c.), and acutely suggests that the 
Greek ipi and fVfu'or imply dissyllabic roots as much 
as the archaic Latin enos or the Sanskrit ana , Lat. 
olle (for onulus). Mi Douse has materially helped for¬ 
ward the solution of Lhe problem of Grimm’s Law, and if 
his theory is not secure from attack in every particular, in 
its main outlines it will doubtless prove correct. At all 
events the chronological hypothesis which derives the 
phonetic systems of the Indo-European languages from 
one another can never again be upheld. 

A H. Sayce 


STEELE’S u EQUINE ANATOMY” 
Outlines of Equine Anatomy, ByJ H Steele, M R C.V S. 

(London Longmans and Co, 1876,)^ 
LTHOUGH this manual is intended, as wc in. 
formed on the title-page, for the use of veterinary 
students in the dissecting-room, we think it quite possible 
that it may have a larger sphere of usefulness. 

As long as the study of zoology and comparative 
anatomy was confined to those who had entered on the 
medical profession, the human frame formed an excellent 
standard with which every mammalian animal might be 
compared in all its parts. Of late, however, since biology 
has been introduced into general .education, those who 
have taken to it in earnest have not been long in finding 
that without a pretty thorough knowledge of the details of 
what may be termed th^ typical vertebrate structure they 
are on all sides beset with difficulties ; they make errors 
in nomenclature, they cannot appreciate the significance 
of bony processes, and are unable to generalise with 
safety, 

1 Mr Rhtv remind! am that id ih* Keltic languagei at any rate kw (gu) 
u proved to nave pawed Into simple h (?) 


Whether it is possible that the requisite amount of 
detail will be mastered by those who are not stimulated 
by the seventy of ngid examinations on the way to a 
professional career is a question which we will not dis¬ 
cuss upon the present occasion ; nevertheless, those 
teachers who are anxious that their pupils should have a 
reliable work on the anatomy of some one of the lower 
animals cannot do better than recommend the one at 
present under notice. The ass is an animal the expense 
of whose carcase is not excessive. Its size is sufficient 
for the easy investigation of all its important parts, and 
its structure is normal enough to form the basis for a 
competent knowledge of all the essential parts of the 
mammalian organisation It is superior to the dog or 
the cat, because both are as a rule too small for the satis¬ 
factory demonstration of many of the more delicate 
systems, such as the vascular and nervous^cxrept by 
those who have already had considerable erffienence in 
dissecting Another advantage is that the requirements 
of the veterinary colleges have led to the production of 
such works, and there are more elaborate ones, such as 
that of Chauveau, the translation of which by Mr. George 
Fleming we reviewed some time ago (Nature, vol. viii. 
p. 158), to fall back upon where greater detail is called for. 
On the other hand, a treatise on the anatomy of the dog 
would with great difficulty repay any author for the time 
and labour required in its production 

Mr Steele’s work commences with a chapter on the 
methods and terms employed The osteology of the 
horse is then considered in detail, each bone being fully 
described This is followed by a section on arthrology, 
m which the nature and action of each joint is explained 
The fourth part of the volume is devoted to special ana¬ 
tomy, which is treated in the same way as is human 
anatomy in dissecting manuals generally Appended 
are tables of nerves and vessels The style in which the 
whole subject is treated is not inferior to that adopted in 
the best works on anthropotomy, at the same time that 
the language is clear and concise Wc do not quite 
know why fascia should be spelt 11 faschia ” throughout. 

In his account of the liver, Mr. Steele reproduces an 
error found in most works on the subject. This we can¬ 
not correct better than by quoting the accurate descrip¬ 
tion given by Prof. Flower in his Hunterian Lectures 
before the College of Surgeons in 1872 1 There we learn 
that M The Uver is tolerably symmetrical in its general 
arrangement, being divided nearly equally into segments 
by a well-marked umbilical fissure. Each segment 19 
again divided by lateral Assures, which do not extend 
quite to the posterior border of the organ. Of the cen¬ 
tral lobes thus cut off, the right is rather [decidedly] the 
larger, and has two Assures in its free border dividing it 
into lobules. . . . The two lateral lobes are subtnangu- 
lar in form. The spigelian is represented by a flat surface 
between the portal Assure and the posterior [the vertebral] 
border, not distinctly marked off from the left lateral by a 
Assure of the ductus venosus, u this vessel is buried deep 
m the hepatic substance ; but the caudate is distinct and 
tongue-shaped, its free apex reaching nearly to the border 
of the right lateral lobe. In most works on the anatomy 
of the horse (as those of Gurlt and Leisering) [to which 

1 Medical Timet and Gantt*, Auguit 31, iBjj, p, 919. 
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we may add Chauveau and Steele] this has been con¬ 
founded with the spigelian lobe of man," 

In conclusion, we are sure that all teachers of anatomy 
will agree that, in an educational point of view, Mr. 
Steele's volume is a most valuable addition to Lhe litera- 
rature of the subject on which he treats 


OUR BOOK SHELF 

Dut(k Guiana . By W G. Palgrave (London . Mac¬ 
millan and Co , 1^76 ) 

Canoe and Camp Life tn British Guiana By C. Barring¬ 
ton Brown, Assoc. R.S.M. (London Stanford, 1876 ) 

THESE two works deal wilh a small portion of a region of 
considerable interest from various scientific points of 
view, but of which we as yet know comparatively little f 
indeed muogk of the region included under the name 
Guiana 19 A terra incognita , and presents a fine field for 
an enterprising explorer. Mr, Palgrave, whose long 
silence since the publication of his classical work 011 
Arabia many have wondered at and regretted, spent only 
a fortnight in Dutch Guiana, and this volume testifies 
made a diligent use of his time. The work is more con¬ 
nected with the historical, social, and commercial aspects 
of the Dutch colony than with the strictly scientific, but 
contains much valuable information about a country of 
which even the Dutch themselves, we suspect, know 
little Mr. Palgrave has gathered many facts about the 
colony from various quarters, and ingeniously weaves 
these into his pleasant narrative, so that a reader who 
gets to the end of the little volume will have a very fair 
idea of Us history, present condition, and future pros¬ 
pects. In a giaphic and popular way he describes the 
journeys he made up the rivers near the coast, and con¬ 
veys a fair idea of the productions, the people, and 
the aspect of the district visited. To the ethnological 
reader, one of the most mteiesting chapters is that on 
the Bush Negroes. Scattered all over the colony to the 
number, Mr. Palgrave thinks, of about 30,000, are various 
tribes of independent negroes, descendants of former 
slaves, who rose against their Dutch masters, fought for 
and obtained their freedom and liberty to settle pretty 
much where they chose, and have lived peaceably beside 
their former masters ever since. These Bush Negroes are 
descended mostly from Africans of the same type, but are 
now divided into three main tribes, and several subordi¬ 
nate branches, with chiefs and sub-chiefs, each tribe 
named from the place at which its treaty of peace and 
freedom was signed, as Aucan, Saramaccan, and Moe- 
singa. The interesting point is that “the grouping, once 
made, perpetuated, and in the course of yw it has pro¬ 
duced in each instance a di&iinct type, till what was at 
first merely nominal and accidental has become per¬ 
manent and real." Mr. Palgrave’a work is one of great 
interest from beginning to end. It contains a clear map 
and a plan of Panmaribo. 

Mr. Brown is a much better surveyor and explorer than 
he is a book-maker As Government Surveyor of British 
Guiana, he has visited nearly every comer of it—the 
tracings of his routes on the map forming a regular net¬ 
work of blue lines^and during nis journeys has collected 
a vast amount of valuable information about its physical 
aspect, geology, fauna, flora, and people. The reports on 
the physical features and descriptive geology of the 
colony have, he says, been already published by the 
Treasury Commissioners, and in the present volume he 

E rofesses to give only 4 popular narrative of his travels. 

Lut the volume is something more than this, as almost 
every page contains notes on the fauna ana flora and 
geological features, as well as ha lives that came under 
nis observation. All these notes are pul down miscel¬ 
laneously in the order of time, amid the notes of tHe 


j incidents that occurred during the journeys, so that it 
is difficult for one interested in the natural history of 
the country to ferret out and classify the observations. 
Mr. Brown would have done great service both to the 
general and the scientific reader, had he gathered these 

I nuica LugcLucr unu airangcu me m 111 an appciiuui, ur 

even if he had taken care to see that his work was pro- 

v iui.u vv 1v.11 is vumpiiwu liLviVdAi a aa esuuvii^-i uui - 

tion we hope the latter want will be supplied, as it 
will certainly add much to the value of the work, which, 
notwithstanding the defects in plan we have mentioned, 
is an important contribution to the information we 
already possess about British Guiana. Mr. Brown, it 
may be remembered, was the discoverer of the magnifi¬ 
cent KaieLeur Fall, on the river Potaro, a tributary of the 
Essequibo, an account of which we gave in Nature 
shortly after its discovery in 1870 (vol 111 p 108). The 
excellent map and well-executed illustrations add much 
to the interest and value of Mr. Brown's work. 

The Royal School oj Mined Magazine. (London . 

Wyman and Sons, 81, Great Queen Street, Lincoln’s- 

Inn Fields, W C ) 

This magazine, the first number of which we have just 
received, is to be issued three times a year, under the 
auspices of the students of the Royal School of Mines, 
and is to be devoted to articles on travel, athletics, foot¬ 
ball, and to other matters connected with the school. The 
present number contains several articles, by former stu¬ 
dents, on travel, an article on football, together with 
a record of matches played by the Royal School of 
Mines 1 Football Club, during the session 1875-76. It also 
contains a list of papers on mining and metallurgy ; re¬ 
sults of Royal School of Mines for 1H75-76 ; a report of 
the annual dinner of lhe club, besides iwo original poems, 
both of which are good, 

We confess we arc a liLtlc disappointed that greater 
attention ha 9 not been paid to scientific subjects , we 
have no doubt, however, that this will be rectified in 
future, and we heartily recommend lhe magazine to all 
interested in the Royal School of Mines. J McD C. 


LETTERS TO THE EDITOR 

[7 he Editor dots not hold himselj r esponsible for opinions expressed 
by his correspondents. Neither can he undertake to return , 
or to correspond with the write? s of rejected manuscripts. 
No notice is taken of anonymous communications .] 

Storm Waves of Cyclones 

1 deo to lubmit the following suggestion, lo explain in a 
imeral war hy Ac accompanying diagram the view that might 
c token of the rise and great height of storm waves of Cydonei 
at sea, such as occurred in the Bay of Bengal, and inundated and 
devastated extensive tracts of the coasts and islands on October 
31 and November i, 1876. 

It is generally observed lhat when lhe wlnda blow Into a re¬ 
entering angle of any sea-walls or quays, that the surge of the 
wave rises higher in it than against lhe plane sea wall, and fre¬ 
quently it shoots up the comer in a kind ol spouting form. 
Again, the tides id estuaries and friths, having bell-shaped 
mouths facing the ocean, and contracted inner ends receiving a 
river, rue to very extraordinary heights, as In those of the Severn 
and Thames, where disastrous floods have just occurred. 

These height; are much Increased when the winda blow into 
them, as westerly into the Severn esluary, and easterly into the 
Thames mouth, as during the recent gales The ordinary 
rise on the south coast of England of toe tides is generally 
only about ten feet, but at Bristol they may me to ihirtv or 
forty feet, which, in fact, would be greater than the hnght of 
any storm-wave in a cyclone in India. Now If Lhe course of 
the revolving winds in a storm anau be considered as a spiral from 
the outside to the inside, like a coiled watch-spring, then the 
section of each spiral turn may be considered as decreasing from 
the outside to the centre inside. This will therefore resemble a 
long ie-entering angle or estuary lube twisted upon itself as a 
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helix, and therefore if Lhe water be driven in at the large end 
and up to the small end of the spiral. It should considerably in¬ 
crease In height as it went along and move with greater rapidity. 

When arrived at the extrcmiLy of the spiral, it may be con¬ 
sidered to remain there for some time and spread itself out 
laterally in bulk at the high level as long as Lhe violence of the 
ftloim^lablu] But when lhe force of Lhe wind began to diminish, 
this 1 cipcd d(jueou!> mas. would more or less suddenly >-ubside, 
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and rush down on all sides to seek its natural level This 
might occur at sea, and be evidenced by the long swell or rollers 
frequently seen, or might be txan&lalcd by progressive motion 
to launch its tremendous weight on the land, and inundate it. 
This, it may be conjectured, could only be effected over lands 
about the level of the sea, over which the base of the funnel of 
the cyclone would advance, carrying the inclosed mass of water 
With it for part of the area of the revolving cirde, which would 
so far be still able to draw its supplies from the sea on the 
coast yet included in its motion As loon, however, as the 
southern or equatorial limb of the circle had so far progressed as 
to leave tile sea behind it, then lhe friction of the earth would 
prevent the inclosed mass of waLer following the cyclone, which 
had been already cut off from its aqueous communication, and it 
would be left behind to expand over and deluge the country lying 
under its level 

In speculating on the dimensions of the Dcngal storm-wave we 
may assume, from the statements in lhe newspapers, that it was 
k disc of fifty miles in diameter and twenty feet deep, when viewed 


The means for counteracting the disastrous effects of the storm 
or cyclone-wave in the Delta of the Ganges on life and property, 
would probably be found in the erection of mouHtis l as propoJrd 
by a writer in the Times As this tract of country would be 
destitute of stone or rock, and be composed chiefly of mud and 
sand, it would be requisite to convert this into bricks first, as the 
mud-mounds would not stand the impact of the storm-waves, 
even in this country. 

The design for the construction of these mounds would pro¬ 
bably be most suitable alter the model of the celebrated Tower 
of Babel, projected by the post-Diluvial inhabitants of Mesopo¬ 
tamia for a like purpose of self-preservation from inundation 

VoriKX 


11 Polar Cyclones ”—Etna Observatory 

In reply to Mr Clement Ley’s letter in Nature, vol. xv. 
p, 253, I fear I cannot at ail agree with lnm as to (he cause of 
the polar depressions of the barometer He Bays " The 1 polar 
cyclones’ appear to be themselves aggregates of those local de¬ 
pressions, or cyclones, which have penetrated into the Arctic or 
Antarctic regions, and have there partially or wholly coalesced. ” 
Nuw, let ns test the question in this way .— Suppose the suiface 
of our planet were all land, so Lhat theie was no watery vapour 
m the atmosphere, there would be no cyclonic storms, for they 
are due to what Espy truly calls steam power,—would the polar 
depressions of the barometer lie observed as they are in our 
actual atmosphere? Mr Clement Ley’s reasoning seems to 
require him to say that they would not, I have no doubt that 
they would The causes which produce the west winds of the 
middle latitudes (Maury's 11 counter-trades") would act as in our 
actual atmosphere, and their centrifugal force, in rotating round 
the poles, would produce a space of shallow atmosphere at and 
around each pole, exactly like Lhe depression at the ceatie of a 
vorlex of water, which would show iLself, as at present, by a 
depression of the barometer. 

I see m Nature of the same date that it is proposed to form 
a meteorological observatory on Etna I hope the ojiportunity 
may be taken of obtaining what is one of the greatest desiderata 
in the present sLaLeof meteorology—I mean a set of comparative 
observations of the barometer taken at two neighbouring stations, 
one at the sea-level, and the other at a great height. One tmeh 
set, continuous or taken at short intervals, extending over a few 
years, and accompanied by observations of temperature and 
wind (the latter by self-registering anemometers), would probably 
give more informrlion on the physics of barometric waves tbnn 
could be obtained by any amount of observations, all taken at 
the sca-lcvel. I have urged this in Nature before, but iL so 
important I hope I may do so again. 

Jos&i’if John Mu arm 

Old Euigc, Dunmuriy, Co Antrim, January 20 


w 


Cyclone—Vertical Section. 


os a fnut rum of a cylinder, which might also represent, when in 
a state 0/ gyration, a cone of the same diameter and forty feet high 
in the centre The contents of this space would amount to about, 
in bulk, 1,094,785,668^000 cubic feet, representing a weight of 
70,339^979,169,000 lbs of sea-water, which would have flooded 
over a perfectly level district of a disc of about 700 miles in dia¬ 
meter, or 39,970 square feet In area to lhe depth of one foot bori¬ 
son tally. 


The Boomerang 

Referring to my letter on Lhe * 1 Boomerang " 
which you were so good aa to publish in Na [ URE, 
vol ait p. 348, I may, perhaps, be permitted to 
add a few more statements on the same subject. 
Concerning the use of the boomerang by the 
North Gippsland aboriginal natives, I have no 
more to add, but I have acquired some informa¬ 
tion in respect to its use among the blackfellowi 
of South Australia, which may be of interest. 

My informant is Mr James, now a senior con¬ 
stable in the Vietonin police, but formerly, and 
when I first became acquainted with him, manag¬ 
ing a large cattle station at Blanchewater, on Lhe 
borders of the so-called Lake Torrens Basin. 
Mr Jsmeahai had great experience among the 
blacks of that district during many years Doth 
before and after the Lime I first met with him, 
during my second expedition into Central Australia. 

I quote Mr. James’s statements to me just as I noted them 
“Among the blacks about Blanchewater the boomerang is 
made for killing game. It is principally thrown among flocks 
of ducks, pigeons, and water-nens. It is not used often for 
fighting nor for killing kangaroo They might use it in a row 
when short of weapons, and if their adversaries were not more 
than tvrenty or thirty yards distant. The blacks did Hot 
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generally like to me them except for killing small game, iu they 
often broke, and they have told me that their boomerangs were 
not 1 strong enough 'to kill a man. For fighting they have no 
throwing weapons—no throwihg-stlcks for their spears, but Lhrow 
them by the hand, and only do so in extremity, for the spear is 
too valuable a weapon It is only used as a pike ; and they 
obtain their spears by barter from some tribe to the north. In 
ordinary fighting they use a weapon like a boomerang from 4 to 
5 feet In length. It Is held in both hand* and blows are struck 
with the convex edge. They were not warded off when 1 saw it 
used, but the blows were struck indiscriminately—a sort of free 
fight. These weapons are made by themselves oT boxwood 

“In throwing the boomerang I have seen it usually held nearly 
parallel with the horizon When thus thrown it would nse and 
return towards the thrower, but the blackfellowa always told me 
that)although they could ensure Its returning near them they could 
not tell exactly where it would come Lo They could tell the 
direction but not the distance. If the boomerang strikes anything 
its course ceases, 

11 Some years ago the blackfellowa living in the mountains mut 
south of Blanchewater had no boomerangs and no snears Their 
weapons were yamsticks and stones They had no shields 
Boomerangs, spears, and shields were acquired by them from 
the Blanchewater blocks, in return for which they bartered 
Wallaby rugs ; at that time the Blanchewater and Deerie blacks 
had absolutely no clothing. 

II This system of barter is said to have been instituted by a Iiill 
hlackrellow named Fompey, who, in 1856, was concerned in the 
spearing of two men at Anpepino. He escaped and went north 
to the Deerie blacks, having first stayed some time with the 
Blanchewater blacks, who understood both languages, being a 
border tribe lie took up to the Deem blacks some flour, 
sugar, tobacco, and for some time settled at Kopparamanna 
lie endeavoured to raise a confederacy to drive the while settlers 
out of Ihc Flinders Range, and is said at that time to have insti¬ 
tuted the system of barter 

II I knew this Pompey in 1857, when he sent another black- 
fellow, named Blanchewater Charley, to ofTer his services as 
* nauto shepherd. 1 When Pompey then came in he told me 
much of the nbOve concerning himself, which was also current 
among the tribes He was a very shrewd fellow, and thus became 
a leader among them, lie was aftervyard^ shot for killing station- 
blacks. The national weapons of the Blanchewater blacks are 
stones. These are thrown of the sue of the fist, and are per¬ 
haps thrown as far as a hundred yards, and with precision for 
forty yards , and in throwing, a rotatory motion is imparted to 
the llone At about forty to fifty yards they can hit a small 
mark, such as a bottle, almost without fail. In fighting at close 
qiiaTter* they ward off spear Wow* by means of a short stick 
held in the hand, and if possible, in cases where the spear has 
been thrown, clutching it in passing with the other, They do 
not use a shield for stopping spears, but against stones, which, 
as I have said, are the national weapons." 

Allhough much of the above cannot be said to be strictly 
belonging to the " boomerang," I have preferred to give Mr 
James's statements in full as given to me. 

Much Lhat he says corroborates the statements I hare made 
in the letter referred to 

' It is much to be regrcUed that no ode else than niyaalf among 
your readers In Australia has recorded their observations on the 
11 boomerang," In reply to your correspondent's request. 

Bainudale, GlppsLand, victoria A. W. Howitt 

Longmynd Rocka 

MR. H. B. Woodward, in hu a( Geology of England and 
Wales," p. 28, stales that, near Shrewsbury, the Longmynd 
Rocks are overlaid conformably by the Lingula Flags. I should 
be glad to see the evidence upon which this conclusion is based. 
So far aa I have examined the district, the facts do not sustain 
Mr. Woodward’s view. Aremg fossils are found at the very 
bead of the ravines which cut back nearly to the quartette of 
the Stipe? Stones. The beds under the quarUite an similar 
in lithological character to the A renig shales above, and I have 
not heard of the lower shales Yielding Lingula flag fomili. At 
the base or the escarpment is the fault which separates the Stiper 
Stones rocks from the Longmynd beds. I believe the Stiper 
Stone* beds arc Arenig, in the absence of proof to the contrary 
The quartxosf band of the Stiper Stones may represent the 
arenaceous bed adopted by the Geological Survey as the base of 
the Arenig. Charles Callaway 

Wellington, Salop, January 15 


The Measurement of the Height 'of Clouds 

It has always been a matter of some interest to obtain mea¬ 
sures of the height of clouds, independently of observations 
made from balloons or on mountains. 

During last July and AugusL 1 made a sriies of measures of 
cloud-altitudes -the first, I believe, of. their kind—by photo¬ 
graphing the cluuds simultaneously from dilferent stations 

The details of Lhe process would occupy too much space to 
be inserted here, but I have reason to believe lhat Lhe results 
obtained arc not as much as Ihrec per cent. 111 eiror The cirrus 
clouds which I measured varied in height from 22,000 to 25,000 
feet , massive cumuli from 6,000 to 7,000 feet 1 did nut get 
any good examples of cino-cumulus or hiatus Knu-cluiids 
appeared at all altiLtuDs up iu 4,000 feet I hup-i lo resume the 
measures at some future Lime Akniiliji MaiiulH 

1 erling 1 ’lace, William 

Mimetic Habit of Bats 

In September, 1875, whilst paddling 111 a doiey (dug ou*- 
boat) through a narrow and dark creek lending from Belize 
River, Honduras, to Reid's lagoon, we distuibed a number of 
small bats which were clinging to the Lrunks ami branches of the 
mangroves overhanging the water These bats were about six 
inches in expanse and of a giey colour so exactly cm responding 
with that of the trees an which they settled as lo be with diffi¬ 
culty distinguishable even at a distance of only a few feet They 
invariably dung to the trunk or bough with 1 \pandtd % and 

were never, so far as I noticed, suspended from Lhe branches 
I saw the same species in Black Creek of the same river in 
February last year clinging lo Lhe trees in a similar manner, and 
conclude it is the naLural position of rhe animal when at rc^t I 
send this note as l do not recollect having anywhere seen this 
curious mimetic resemblance and peculiar habit remarked upon 
IOI, Grove Street, Liverpool, Januaiy 22 .S Arcijlr 


THE SEGA/ TANL O US GENA KA TJQN 
OUES1 ION 1 

'THIE following papci on thii subject wih read at the Palis 
^ Academy ot .Sciences cm January 8 - .— 

The Academy has perhaps not fmgotLcn tint at the si'inu 
of July 10 last, Dr Bastian irmouiiced the discuvtiy by him of 
the physico-chemical conditions necessary and sufficient for the 
spontaneous generation of certain vaneue*. of mierjscopic 
objects of Lhe genus RiuUmi The experiment winch, accojding 
to Dr BisLian, realises ihe^L conditions is very simple . it con¬ 
sist in exactly neutralising by liquor poLasbi? mine deprived of 
every organic germ and exposing the mixtme lo a tempeiatuie of 
fifty degrees In Lliusc conditions certain vancties of bacteria 
promptly appealed. 

Dr Bastian has no doubt os Lo the bearing of lus conclusions. 
To all who are attentive to medical movements it is evident 
that the debate relative to spontaneous generation has been 
removed mta ^kuiiuln of lhe etiology of contagious diseases. 

I immediately repeated Lhe experiment, and I pioved, among 
other things, that it is sufficient to determine the saturation of 
the urine by solid potash instead of potash in aqueous solu¬ 
tion (which docs not modify whatever be the phynico-chemical 
conditions to which it is subjected) for the mixture Lo remain per¬ 
fectly sterile. I lienee concluded that the interpretation given by 
Dr. Bastion to his experiment was totally inadmissible. 

Dr, Bastian replied ( Com-pUs Rtndus x July 31 and August 21) ; 
he did not at all dispute the legitimacy of my reasoning, but he 
affirmed that I reproduced Ills experiment badly and exceeded 
the exact point of neutralisation ol the urme Such is, accord¬ 
ing to him, the cause of the sterility of the liquid in my hands. 

The question is then limited to the point. Have I done any¬ 
thing else but replace the liquor potassrc by molted potash, 
and specially, have I exceeded the point of saturation of Lhe 
unne, and is there anything amiss in so doing? 

I have examined lhe debate reduced to these terms, along 
with M, Toubcrt, with all the attention of which we are Bolh of 
us capable, and we are able to declare to the Academy, on the 
basis of new experiments, that the exact neutralisation of the 
urine by solid potash, which we had melted, left the urine 
sterile. We add, although that may not be indispensable, lhat 
there is no obstacle to the fertilisation ot urme, 111 the expert- 

1 Continued from p 303 

» Nuta on ihq Alteration of Urina in reference to Recent Communications 
of Dr. Bssuaa, by MM. fruticur ami Joubaii. 
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meat of Dr. Bastion, m exceeding the point of saturation! even 
sensibly, 1 

The conclusion of ray reply of July 17 last is then unassailable, 
consequently it is not accurate that Dr, Bastion has found the 
physico-chemical conditions for the spontaneous generation of 
bicleriEL 

We have examined experimentally, with not less attention, 
all the other points treated by Dr. Bastian in his papers of July 
If and August 21, subsequent to his original note of July 10 
We are prepared to discuss them, but as they might distract 
attention from the mam point of the debate we shall return to 
them later If convenient. One thing is of importance at the 
present moment, to know if Dr. Bastian is still convinced 
that urine, exactly neutralised by potash, yields microscopic 
organisms. 

What we have said on the influence of solid potash may 
be repeated for liquor potasses after it has been raised to 1 io° 
But we wish to reply to-day to Dr Bastion solely by the fact*; 
relative to solid potash, which suffice by themselves alone to 
condemn the conclusions which he has deduced from his experi¬ 
ments. 

The reader will doubtless remark that in the preceding abstract 
we have scrupulously avoided introducing the word germ and 
opposing a doctrine to a doctrine We have to do with a fact 
Yes or no, does urine which has been boiled so as to be sterile, and 
better still, fresh, natural unne, just from the bladder, not having 
been submitted to any preliminary boiling—does this at 50° yield 
organisms after having been neutralised by potash ? Dr. Bastian 
says yes, and this is his pretended great discovery, We say no, 
and we demonstrate by proving that Dr, Bastian would have 
obtained a result absolutely contrary to that which he published 
if he had made use of the substance KO,HO, which alone, in 
cases when it is pure or only associated with mineral matters in 
small quantity, has the exclusive right of being called potash. 

The following reply to the above by Dr. Bastian was read at 
the Paris Academy, January 22 s ,— 

At the stance of the Academy of January 8 |M Pasteur, in 
conjunction with M Toubert, contributed another 11 Note sur 
l’A Iteration de PUnne/* in reply to the lost communication which 
I had the honour of submitting to the Academy at its stance of 
August 21 of last year 

It may, perhaps, be permitted to me to state that an account 
of my researches on the fermentation of unne, much fuller than 
what has appeared in the Comptes Rendus , is now to be found in 
the Proceedings of the Royal Society No 172* 1876 1 and to this 
paper I would particularly call the attention of all those who are 
interested in the question of the mode of origin of Bacteria and 
other related problems. 

I have found, as staLed in an earlier communication to the 
Academy, that previously sterile urine, when exactly neutralised 
by boiled liquor potasste (of the British Pharmacopoeia) will 
rapidly ferment and swarm with Bacteria, if the mixed fluids 
are maintained at a temperature of 50" C. M Pasteur, after 
repeating my experiments with certain variations, said (Comp/, 
Rend , July 17, p. 178)1 "T* m’emprcflse de declarer que les 
experiences de M. le Dr. Bastian sonfc, en effet, trfcx-cmotaa; 
elles donnent le plus souvtnS les results Is qu’il lndique.’ 1 lie 
then explains why he differs from me as regards the interpreta¬ 
tion of these experimental results. It is somewhat confusing, 
therefore, to find M Pasteur now saying in his most recent com¬ 
munication : 11 une seule chose importe en ce moment, e’est de 
savoir si le Dr Bastian eat toujours convaincu que l’unne neu¬ 
tralist exactement par la potasse donne del organixmes micro - 
scopiques V* My reply is simple. M. Pasteur has implied (lac. 
at p. 179) that solid potash heated only to ioo° C. does lead, to 
such an effect; I, however, have made no experiments with 
solid potash, though, in operating with the boiled liquor potouz 
already named, Inave many times obtained the result indicated* 
and am quite prepared to demonstrate to others the fact of the 
occurrence of fermentation in unne under these conditions. 

In using solid potash M. Pasteur departed from the conditions 
of my experiments in a way which was wholly needless, It will 
be found much more convenient for othere to repeat them exactly. 
Seeing that a strong solution of potash in suitable quantity can 
be easily heated in a closed glass tube to the temperature which 

1 It la aot UMhfP to say here thit, contrary to what u gen ar ally admitted, 
urea in aqueous solution or in unne 11 decomposed at ioo' C. and even 
al tempntnras much lower. The product of decomposition u carbonate 

^DDdM^iniiHtitim d Unu. Reply to M. Pasteur. By Prof H. C 

Bnsllan. 


M. Pasteur desires (no 0 C.), there is absolutely no reason for 
substituting solid potash as he has done The liquor potass* 
used by me has always been procured from Mr. Wm. Martin- 
dale, of 10, New CavendiBh Street, London 

In his "Note” of July 17, the interpretation given by M 
Pasteur of my results was that the liquor <potassre used by me 
immediately after it had been heated to 100“ C, induced fer¬ 
mentation in the unne because it contained living germs not 
killed at this temperature of ioo° C , but which would have 
been killed had the potash solution been heated to no° C. M. 
Pasteur has strangely understood my meaning if he thinks, as he 
now intimates, that I have not contested the legitimacy of his 
reasoning I am very far from regarding It as 11 irreproachable," 
and that for reasons which I have previously given. If, how¬ 
ever, I have not been able to make myself understood it will 
be well for me to repeat the reasons on account of which I 
still absolutely reject M Pasteur's interpretation. They arc 
these -—(1) It if to me incredible that a fluid so caustic ax the 
strong liquor polassse which I have employed could contain 
living germs after it has been raised to ioo D C , and it is not too 
much to ask that he who makes such an assertion should prove 
it, (2) that liquor pntosas {when added in proper quantity to the 
unne) Is just as efficacious after it has been heated to 110* C. 
as when it hat only been heated to 100“; (3) the decisive proof 
that liquor potaEsx previously heated to ioo" does not induce 
fermentation in sterile unne by reason of its containing living 
germs, is to be found in the fact that the Addition of one or two 
drops of it only (when much more would be required for neu¬ 
tralisation), subsequently leaves the urine as barren as if no 
solution of potash had been added , whiht if the liquor potassie 
really induced fermentation in Lhc cases mentioned above (2) 
because or its containing living germs, then one or two drops of 
it would always suffice to infect any quantity of sterile unne to 
which they may have been added 

In his last communication to the Academy, M Pasteur 
says .—"La question *e trouvedone limitee .1 la connaissancc de 
ce point:—Ai-je fait autre chose que dc remplaccr la potass® en 
solution par de la potas^e fondue, et notablement, ai-je depiue 
le point de MLuration dc 1'urinc, cl y a-t-il quclque inconvenient 
\ le faire? 11 To these three questions I reply as follows —(X) 
Yes, too much potash was also added , (2) Yes, m those experi¬ 
ments in which you obtained negative results, you expressly 
state that potash was added in quantity sufficient to render the 
fluid (, alcalme ,v Compt Rend t. lxxxm pp 179 and 377 * ( 3 ) 
Yes, according to my experience, any amount of potash beyond 
what is sufficient to neutralise the urine in its unboiled state u 
decidedly prejudicial to the inducement of fermentation, and I 
have especially cautioned experimentalists on this subject (see 
Froce* dings of Royal Society, No 172, pp. 152 nole\ t and 1 55 - 
I would alio call M Pasteur's attention to the fact that in Ins 
last communication to the Academy, as printed in the Compt 
Rend for January 8, on the two occasion! on which he professes 
to describe my experiment, he docs it inaccurately. Thus, on 
p 65, Jmes 2 and 3, and also on p 66, in the sixth line from the 
termination of his note, he omits to mention the important fact 
that Lhe added liquor potafEx was previously boiled. 

Further discussion between M Pasteur and myself seems to 
me In the present phu« of the question to be almost useless 
Certainly, no good can come from our alternate enunciation of 
opposite experimental result*, when precisely Lhe iuqi methods 
have not been had recourse to. For my own part I am per¬ 
fectly ready to reproduce before competent witnesses the results 
of which 1 have above spoken; or, failing this opportunity, I 
shall also be content patiently to await the ultimate decision of 
other properly informed fellow investigators, both here and on 
the Continent, as to the correctness of the facts which I have 
had the honour of announcing to the Academy. 


JOHANN CHRISTIAN POGGENDORFF 

CCIENCE has lost one of her most diligent and 
devoted servants by the death of Prof. Dr. J. 
C. Poggendorff, in Berlin, on January 24. He was 
born in Hamburg on December 29, 1796. The early 
deaths of both parents forced him at a comparatively 
tender age to engage in the rougher conflicts of life; a 
circumstance which, however, contributed in a great 
measure to the rapid development and maturity of hli 
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mental powers. At the age of sixteen he entered the 
establishment of a pharmaceutical chemist, and was 
actively engaged for eight years in this occupation. His 
hours of leisure were devoted to scientific study, and his 
aspirations gradually rose above the narrow limits m 
which he was confined. These longings were giatified in 
1820, when he was enabled to enter the University of 
Berlin as a student of physics. With restless energy 
Foggendorffentered upon his chosen field and quickly 
gave evidences of more ihan ordinary talent In 1821 
Oken’s Isis contained his fust papti, “ Physico-chemical 
Investigations upon the Magnetism of the Voltaic Pile." 
In this article he describes his discovery of the electro¬ 
magnetic multiplier or galvanometer, fonned by carrying 
a wire several Limes round a magnetic needle in a vertical 
plane ; an apparatus which with Schweigger’s later im¬ 
provements, is in universal use. Other articles on closely- 
allied subjects appeared at this period in Gilbert s Annalen. 
The abilities of the young physicist were soon recognised, 
and he received from the Royal Academy of Sciences at 
Berlin the post of “ observatory whit h enabled him to 
continue his scientific investigations The leading mh ants 
ot the day—G. Rose, H. Rose, v. Iluth, Alexander v 
Humboldt, Mitscherlich, and others—gave him also a 
warm welcome into the circle of their fiicndslnp. 

In 1824 l'oggLiu'oiff conceived the plan of issuing a 
new physico-chemical journal on a more extensive bnsis 
than any other hitherto existing in Germany. The 
above-mentioned investigators, as well as ]ler7eluis, 
Arfredson, Bonsdorff, and other prominent loieign che¬ 
mists and physicists promised a hearty co-operation in 
the new enterprise Before the completion of the pre¬ 
parations, the death of Prof. L W. Gilbert, of Leipzig, 
who for twenty-five years had issued Gilbert’* Annalen 
der Physik^ left Lhat periodical without an editor Pog- 
gendorff entered at once into negoMations with the pub¬ 
lisher The result was that he edited Lhe *eveniy-sixLh 
and closing volume of Gilbert’s senes, and then issued 
the first number of the Annalen der Physik mid Cfumit 
This was the decisive step of roggendorfTs life. Al¬ 
though but four years had elapsed since the commence¬ 
ment of his university studies, he brought to the new 
undertaking a bieadth of knowledge, a keenness of dis¬ 
crimination, and a true love and enthusiasm for his woik 
which, united with the warm co-operation of leading in¬ 
vestigators, gave th c Annalen at once a prominent position 
among scientific penodicals The somewhat exacting 
duties of Lhc new position did not prevent the continuance 
of his researches. In 1827 he invented the magnetometer 
for the measurement of mmuLe magnetic variations. At 
this time, also, papers appeared from him on ihe vibra¬ 
tions of light, on the aurora borealis, on the law of rliftu 
sion of gases, on the decomposition of chemical com¬ 
pounds, on the relations between the elements of Lernary 
compounds, tec,, all of which evidenced a comprehensive 
grasp of the varied departments of chemistry and physics 
In 1834 he ieceived the degree of Ph.D frorn the Univer¬ 
sity of Berlin, and in 1844 the degree of M.D, from the 
University of Konigsberg. In 1834 he was elected to 
the position of extraordinary professor of physics at 
Berlin, m which relation he continued to the ume 
of his death The Royal Academy of Sciences at 
Berlin elected him to membership in 1839, and the most 
important of his subsequent researches were published in 
the Transactions of the Academy. These were confined 
almost exclusively to galvanism and electricity, and form 
altogether one of the most valuable and extensive contri¬ 
butions which has been made to our knowledge in this 
department. H11 labours were chiefly directed to the 
Study of electro-chemical and thcnno-elcctric phenomena, 
methods of measuring the ui tensity of the galvanic 
current, the laws of galvanic polarisation, the resistance of 
various conducting mediums, &c.,aa well as the mventipn 
of numerous pieces of apparatus applicable in this branch 


of physics In 1837 Prof Poggcndorff was acLively engaged 
with Liebig in the preparation of the first volume of the 
well-known “ Hamlwbrterbuch dor Chemic,” but was 
unable to continue his co-operation in the succeeding 
volumes A series of biographical sketches, 11 Lebcns- 
linien zur Gcschichtc der exacLen Wissenschaficn," ap¬ 
peared fiom his pen in 1853, and were followed in 1863 
by a compendious ,k Biographisch-lucrarisches Hand- 
wbrtcrbuch /ur Geschichte dcr exacten Wissenschaften ” 
'1 his hook of about 3,000 pages inclucks the biographies 
and fragments of works and papers of the scientific men 
of all nations and all times, and involved an immense 
amount of tune in the preparation. 

Valuable as were the experimental results and encyclo- 
padic labouis of Prof. Po^gcndorlT, they assume a subor¬ 
dinate position by the Side of the great life-work on which 
his eneigics were chiefly expended In the long series ot 
over lOo volumes of the Annaten der Physik und Client le, 
he has left behind him Lhe most enduung monument to 
his 7cal ind devotion in the cause of science. His rare 
combination ol talents, his fine critical powers, his un¬ 
flagging industry, and his long period of service rendtr 
his scientific editorial career strikingly sinulai to ihat ot 
the recentlj-dei cased founder and cdiLoi ol the Revue des 
deuv Alondt r in the world 0/ politics and Utters 'lhe 
translation ol Lhe articles ol foicign investigators fonned 
no small part of his editorial labours The seventy-six 
contributions of Faraday alone occupy between two and 
three volumes, those of Brewster and Rcgnault require 
each over a volume. It lias been calculated that about 
one-fifth of the total number of volumes of the Annalen 
would be Occupied alone with the editoi's translations. 
The original plan of making the Annalen a complete 
recoid of all advances made in both chemistry and 
physics gradually became impossible, as the opportunities 
and lncucmenls for original research imleased With 
the appearance ol the various chemical serials 111 Ger¬ 
many, the department of chemistry became less and less 
pionunent, until Lhe Annalen has assumed an almost 
purely physical character. 

Ever uaLchful to detect and recognise merit in foliow- 
labomtis, he stood upon pecuhaily intimate and friendly 
relations with a large pioportion ol his exLensive stall of 
conLiibutors. Their feelings of love and icspcit found 
opportunity foi expiession Lhree years ago, when many of 
them gathered to celebrate the fiftieth anniveisary of lhc 
foundation of the journal. Tht. occasion was veiy hil> 
observed by the picsentation to the aged editor of a jubdee 
volume of Lhe Annalen , compiled under the direction of 
the contributors, and containing special articles Iroin a 
nunibei ot leading physicists. The hope ihcn expressed 
that it might be followed by many more 1 olumes under 
his editorship was not destined to be fulidlcd. He had 
reached his eighty-fust year null unimpaired possession 
of mental and physical powers, when deaLh suddenly re¬ 
moved him from his sphere of earnest, useful activity, 
after a brief and painless illness. A large assembly of 
men famous 111 literature and science, gathered at the 
burial ceremonies, to pay the last tribute 10 the memory 
of their departed friend It is not alone in science mat 
Foggendorff will be missed His kindly, genial, appre 
ciative disposition endeared him in the hearts of men ir m 
all classes of society ; and the generous hospitolit) of ms 
home will not easily be forgotten by those who have 
learned to know bun m ihe midst of the family circle. 

T. H. N 


THE NEW STAR IN CYGNUS 

T HE following three letters are published in the Auia- 
nomischc Nachtc/itcH) Nos. 2115, 2116 — 

On December 3 I received the news of the discovery 
of the new stai in Cygnus, but the unfavourable 
weather tlid not allow me to search for it till the 5th. 
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The liar on that day, when the sky cleared up lor a few 
hours, was of magnitude, 4-5; it appears then to have 
decreased considerably in brightness, for Schmidt esti¬ 
mated the star on November 24, at magnitude 3. The 
colour of the star is not remarkable—yellowish-red ; the 
spectrum is one of the most interesting that 1 know. It 
is the coloured band crossed by numerous (from eight to 
ten) dark bands, and besides there are several bright 
lines visible 

1 have prepared an accurate drawing of the spectrum, 
which exactly agrees with a drawing made shortly before 
by Dr. Lohse. At the very first sight the spectrum of the 
new star appeared to me entirely different from those of 
the reddest stars, and a later accurate comparison with 
the drawing has enabled me to discover no satisfactory 
connection either with the so frequently met with band 
spectrum Illrf, or with the rare class W\.b (Secchi’s 
type, III. and IV. respectively). Of the bright lines there 
was one specially conspicuous in the farthest red, as also 
one on the boundary of the green and blue, and two lines 
in the blue In the yellow and green appeared some very 
bright stripes (? bands), which I, however, cannot con¬ 
sider proper bright lines (of which the specimen of glow¬ 
ing gas consists), but of which I believe there arc places 
in the spectrum, which, by contrast with the neighbouring 
dark absorption bands, stand out conspicuously. In the 
case of Lhe very marked band spectra of Class III a, one 
has very often, and especially with a disturbed sky, the 
impression that there are bright lines in the spectrum, 
while with favourable atmospheric conditions, it is clearly 
perceived that regions of the spectrum deficient in lines in 
the neighbourhood of dark bands produce that impres¬ 
sion 

The observations were made by means of a small spec¬ 
troscope formerly described by me. With a larger Brown¬ 
ing instrument some measurements were later attempted, 
and one of the bright lines undoubtedly recognised as the 
second hydrogen line F The lines in the blue gave the 
wave-lengths 474 and 470 mill m m. Bright places m 
the spectrum (very possibly bright lines) were further 
observed with 512 and 498 mill m m wave-lengths. We 
did not manage to measure the red lines. 

In further characterising the spectrum, I might state 
that the blue and violet, in comparison with other stars 
which showed a band spectrum, was very well seen, and 
that, at all events, in consequence of the proportionally 
small general absorption which this part of the spectrum 
undergoes, the colour of the star differs little from the 
mean star colour. 

On December 8 I succeeded in confirming and com¬ 
pleting the observations herewith sent. I rstimaled the 
star at magnitude 5—perhaps it was even less. By means 
of the small spectroscope several measurements were ob¬ 
tained of bright lines and stripes (? bands) of the spec¬ 
trum ; especially was it possible to ooserve very accurately 
the position of the red lines, and to identify them with 
the red hydrogen Ime C. The following further measure¬ 
ments were made 

Wavelengths. 

587-589 Bright lines. 

469-470 | 

526-528 (E)[ 

5*3-514 / Bright vtnpes, very possibly bright lines. 

507- 509 

497^499 J 

485 -486 (F) Bright line. 

The stale of the atmosphere was bad, and very often 
the observations were interrupted by clouds for a long 
time. The double numbers for the wave-length should 
indicate the limits within which the particular line lies 
according to the measurements. It is hereby evident 
that besides the hydrogen lines C and T the line D, 
(wave-length 487-5; appears bright in the spectrum of 
the star. The magnesium line (o' I have not been able 


to see bright, but I have repeatedly measured a bright 
stripe, somewhat more broken than 6, which very possibly 
is identical with a bright line which, under special circum¬ 
stances, stands out as the brightest line in the spectrum 
of the hydrocarbons. A line appeared to me to snine out 
temporarily in the violet, apparently the third hydrogen 
line in the neighbourhood of G. 

I hope to be able, ere the star becomes too weak for 
spectroscopic research, to obtain some more accurate 
measurements in the positions of the bright lines. 

1 may in conclusion add the remark that in the con¬ 
stellation Cygnus there are three stars, 1 whose spectra 
are without parallel; we have therefore, in a tolerably 
circumscribed space of the sky, including Schmidt's new 
star, four objects which give a spectrum entirely differing 
from the many hundred stars examined hitherto. 

H Vogel 

Since the receipt of the first account of Dr. Schmidt's 
Nova the weather here ha9 generally been of the most 
unfavourable character, and it was not until January 2 
that the new star could be examined with the 15-inch 
refractor of this observatory On the evening of that day 
the Nova was of about the seventh magnitude and of a 
decided red colour. The spectrum, as shown in a spec¬ 
troscope of Dr. Vogel’s construction, was of surprising 
brilliancy, and consisted of a faint continuous spectrum 
interrupted by five bright lines. The positions of these 
lines determined in parts of the scale of the instrument, 
and afterwards reduced to wave-lengths by comparing 
the spectra of moonlight and various elements are as 
follows — 

Mill m m. 

No 1 W. L 655 Intense bright red, 

2 581 Middle of a rather bright hand in the 

yellow, fading off rapidly on both aides. 

3 504 Bright, well-defined line. 

4 4^6 11 11 11 

5 456 Faint line in the violet. 

It is remarkable that four of these wave-lengths agree 
closely with those of bright lines previously observed. 
Nos. 1 and 4 are obviously the C and F lines of the 
hydrogen spectrum. No. 3 coincides almost exactly with 
the brightest line of gaseous nebulae, and lastly, No. 2 
corresponds very nearly with one of the bright lines in 
the spectra of the three remarkable stars in the Swan, 
pointed out by Messrs. Wolf and Rayet, and subsequently 
observed by Dr Vogel (see Bertchte d. KonigL Sachs. 
Ces der IViss. Math. Phys . C/., 1873, p. 556 ff;. As yet 
it has been impossible to confirm the above results, but 
considering the great interest of the subject I venture to 
lay this imperfect account before the readers of the Astro - 
nomische Nachrichten . Ralph Copeland 

Lord Lindsay’s Observatory, Dunecht, January 8 

Yesterday night I observed the star of M. Schmidt ; 
it was about the seventh or eighth magnitude, of a colour 
tending to greenish, but yellower than on the preceding 
day. The spectrum is formed of two strong lines, of 
which one corresponds to hydrogen and the other to mag¬ 
nesium, The sodium was still more marked and bnght. 
There was besides another lme in the violet, probably also 
hydrogen. The red of this gas is very weak and does not 
bear measurement. Besides these four very beautiful lines 
there were a number of small lines between D and the 
magnesium, but the space where are the two bright lines 
of magnesium and tne F and the H is almost devoid 
of light. After these two bright lines towards the violet 
there is a dark gap, and then follows a group of very fine 
lines. So that the description given by M, Cornu is cor¬ 
rect . only the bright lines are not bordered by nebulosity, 
but are as perfectly defined as the bright lines of nebulae. 

Home, January 9 P. A. Secchi 

■ B D No. 4001, 400x3 + 35*; 3056 + 36", by Wolf and Rayet disco¬ 
vered, by me accurately e cammed Communicated lo the A’ SAcki, 
CrwrUtch, der IVtu , December is, 1B73 
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FERTILISATION OF FLOWERS BY INSECTS 1 
XV. 

Alpine Species of Gentian a. 

I N previous Articles I have attempted to show that in 
the Alpine region Lepidoptera are relatively much 
more frequent visitors ana fertilisers of flowers than in 
the plain and lower mountain region, and that, in 
connection with this fact, in the Alpine region certain 
flowers are found adapted to cross-lcrtilisation by butter¬ 



flies and moths, the nearest allied of which, inhabiting 
the plain or lower mountain region, are adapted to cross- 
fertilisation by bees. As a further confirmation of this 
statement, we may consider the genus Gentiana, which, 
besides some species inhabiting the plain and lower 
mountain region, includes various beautiful Alpine forms 
The former, G. cruaata , G. pneumonanthe, and G. ctltata, 8 
are all adapted to cross-fertilisation by larger Apidae, 
chiefly by humble-bees, whereas in the Alpine region, 
besides many species adapted to humble-bees and one 
accessible to insects of all orders, there are also nume¬ 
rous species adapted to Lepidoptera. 



Fro 96 

Kigi 96, 97 —‘Gentiana punctata^ L -=-Fio 96.—Flower la id natural pool- 
iloa (nearly ii 1 i), the anterior part of the corolla harmp been removed, 
ubru the filament! which ora not united with it Fie 97 —FimJ of 

the uni flower. 


It ms be worth while considering by what modifica¬ 
tions of structure the adaptation of one and the same 
genus to such different visitors has been effected. 

1. Alpine Species of Gentiana accessible to Insects of all 

1 Continued from vol ziv , p. 17«. 

1 Thn’Tollowinff enplenarion of the lettering applies La all lbs figures - 
a * Mtfc'rs, m = aJya, ck ■» channels c deducts eg to ths honey, ce ^ corolla, 
It s flaasKi, a ■ nectary, swopuiui ooodupUu 10 the hcaay, ov m ovary, 
A w Petals, prm protecting hairs (Sprengel’i baudacke), t => sapale, it = 
align* 

3 € campeitru, and amarvIU, inhabit ihs Alpine region, 

the mountain region, and the plain. 


Orders .—By far the most simple structure of flowers 
among all the Gentians is to be found in G . lutea (Figs. 
94, 95), which may therefore perhaps be considered as the 
nearest allied to the common ancestor of the whole genus. 
Its flowers are perfectly open; the anthers and stigma 
are developed simultaneously, and in some flowers one 
of the anthers is found in contact with the stigma, so that 
self-fertilisation is by no means excluded. The honey— 
being secreted by an annular swelling of the base of the 
pistil (n, Fig. 95) so copiously that a large drop of it 
completely covers the excavated base at each of the five 



Fig 9B 

Fig* 98 101 —Gnfrana Rottb ( glaataitj , Thom.) —Fig gfl — 

Flower seen from above (3) 1). Fig 09 —The middle pari of the umc 
flower (7 1) Fig iqo —Lateral view of the lame flower (1) ■ 1) 
Fig 101 —A piece of the corolla with the adherent fiUmenti ana noc- 
Unei. Fig 10a —Flower bisected longitudinally (31.1). 

petals and touches the two neighbouring filaments—is 
visible and accessible to flying insects of all orders, whilst 
ants and other insects creeping to the flowers are fre¬ 
quently prevented from gaming the honey by the basal 
lobes of the opposite leaves uniting round the stem, so as 
to form a kind of basin in which rain-water 11 collected. 1 

The splendid yellow colour of the large flowers, which 
are grouped in numerous whorls round steins of more than 
a man’s height, makes them more conspicuous than the 
flowers of any other species, and attracts plenty of various 
insects, which alight on these flowers for honey and for 
pollen. 1 Some of them alighting in the middle of the 
flower will first touch the stigma and dust it with pollen 
from previously-visited flowers, and thus effect cross-ferti¬ 
lisation This, however, is by no means secured, and 
many flowers, in spite of numerous visits of insects, may 
remain quite unfertilised by them, so that the possibility 



Fig. 99. 


of self-fertilisation above alluded to is probably not use¬ 
less to the plant. 

2. Alpine Species of Gentiana adapted to Humble-bees — 

1 See Kernel-, Die Sckutamt till Aar BlOtktn gtgan unbcntfwn* Gdita, 
Wiml 1B76, p. 007. 

1 Only once have 1 had Ihe opportunity of watching G Inien, in the Hoang 
Valley, near Fontrnmi, July 09, 1I7& Here I found lie flown viiited by 
Colboptmua 1 AfmftAaAes jiavwfH/tahu, some ipcameni , Amtktapkmgna 
nipt nut, numenu 1 ipecnneni, Epunua atsitva, in the lugait number 
Ditteia . mdib ipeclti not yet known tn me , LanuPTiPA Agntta 
aae/iina, pretty frequently, sucking HvMBKomsnA Tantkrtd* apeaea 
(aimUar to T wnMnj, MfBe specimens Anihhpkar* epee , not yet kbowa 
to me. Some ■ peel man 1, and once, Bembmt pmtorum^ 0 , the hut I wo both 
lutiong^nd ooUoeung pollen. 

Q S 
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Ftom Bowen s6 ilnple m those of G. lutta, which openly 
offer their honey to nil flying insect*, but, in spite of iheir 
extraordinary consptcuoumeis, are incapable ef securing 
crest-fertilisation by the various visitors, the genus Gea- 
tftana advances to such species as exclude from tbe honey 
the majority of the less industrious visitors, and at the 
■ante time compel the most industrious of tbe larger 
Apftdfe, chiefly the humble-bees, to effect cross-fertilisa¬ 
tion, whenever they fly from flower to flower. By what 
modifications of structure this improvement has been 
effected, may at once be seen In Fig. 96, which represents 
a flower of Gcntiana punctata, longitudinally bisected from 
above to near the base. The petals, in G. lutea, nearly 
completely separated, are here united, and form an 
obliquely upright bell, wide enough to inclose the whole 
body of any humble-bee. The pistil, just as in G, 
fated) stands exactly in the centre of the flower, and 
fa terminated by two re flexed branches of the stigma, 
but the filaments, diverging in G . lutta, here incline 
together; so that the anthers, developing some time 
after the stigma, and dehiscing extrorsely, closely sur¬ 
round the pistil somewhat beneath the stigma. The 
honey being secreted, as in G, fa tea , by an annular swell¬ 
ing at the base of the pistil («, Fig. 97), every humble bee 
is induced to creep towards ihe base of .the bell-shaped 
corolla, and, when doing so, first touches the stigma and 
dusts it with pollen ot previously-visited flowen, thus 
effecting cross-fertilisation; then with the same portion 
of its hairy body it touches the anthers and charges itself 
with fresh pollen. The exclusion of the majority of use- 



Fjg. bool Fig. ioi. Fig ica. 


less visitors from the honey is effected by the base of the 
corolla being constricted, and the base of the filaments 
united with It (as far as ck, Fig. 06) • the narrow interstice 
between the -ovary and the corolla being thus divided by 
the filaments into as many narrow channels as there are 
petals and filaments (in u. punctata commonly seven, in 
G . acauiis , excisa, and others five),. By these narrow 
channels humble-bees may easily pass their proboscides 
as far as the honey, whereas saw-flies, flies, and most 
beetles are unable to reach the honey. 

Thus the variety of visitors has been greatly diminished ; 
but the humble-bees, for which alone the honey is reserved, 
are hence induced to make more eager and frequent visits ; 
and, as by these visits not fortuitously, as in u lutta, but 
regularly pollen is brought from one flower to the stigma 
Of another, cross-fertilisation In the species of this group 
is far more certain than in G . lutea; and tbepossibluty of 
self-fertilisation, indeed, seems to have been lost. 

Of Sweaty4ix species of Gentium inhabiting Germany 
and Switiajriand, eleven belong to the present group, whicn 
must sited* necessarily be cross-fortUned by humble-bees; 
asnfedfty, t owdes the three above-mentioned epeeiee in¬ 
habiting tee plain and lower mountain region, the fol¬ 
lowing eight Alpine ones: G. punctata, pmrpmxea, pan* 
nonica, akleptadtp. Fr#&dtii, frigid^ acauhs M and txdsa. 
But hitherto only three of these eleven species have been 


actuslly observed to be visited and cross-fertilised by 
humble-bees, namely, G. acauiis, by Ricca (“ Atfl della 
Soc. Ital. di Sc. Nat* xiv. 3, 1871), G. pneumonanthe 
(H. Muller, “ Befruchtung,* p. 333), and G. txdsa , 1 by 
myielf. 

3. Alpine Species of Gcntiana, adapted at the same time 
to Apida ana to Lepidoptera ,—Whilst in the foregoing 



Fig. 103 

Figs, fci-105 —Gmham& nwi, Wulf—F ig 101 — F'ower mco from above 
(711) f ig 104.—The uma Sowar biaactad Longitudinally. Fig. 105 
—A piece or the corolla, with pctali, protecting hairs, stamms, aad nee 
Unei (7.1) 

group Diptera and other useless visitors are prevented 
from gaining the honey by the base of the corolla being 
constricted and by the filaments dividing the interstice 
between the corolla and the ovary into narrow channels, 
in the present group (G tenella, Fig, 98-102*; G. nana , 
Fig, 103-105) the same effect has been attained by the 
entrance to the tubular corolla being barred by nairs 
(pr Fig, 98, 99, 102-105), between which only four or five 
small openings (o, Figs. 99, 103) are to be seen. Tbe 
corolla, in the previous group wide enough to inclose the 
whole body of a humble-bee, is here so narrow that any 
proboscis attempting to reach the honey will graze the 
stigma and the anthers, and. when passing from flower to 
flower, will effect cross-fertilisation. But only Apidae will 
be enabled to thrust their proboscides between the pro- 
teciiog hairs, and only Lepidoptera have proboscides slen¬ 
der enough to penetrate the small openings. Thus, in these 
flowers the visits of Lepidoptera are useful for the cross- 
fertilisation of the plant, while ip the foregoing group 
they are useless. 

Most probably the present group is not descended from 
the foregoing ; besides the narrowness of the corolla and 



ftOi 104- Fra. io«. 


the protecting hairs, the position of the nectaries is so 
peculiar to this group, that jt Is rather to be considered 


1 1 farad, to tha Alps, G mWh riafead and c ra rafadliaad 
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M a separate brtochi diverging from the common item of 
the Benue Gentian*, even before G. lutta, For whilst 
in all other species of Gentiuna the honey is secreted by 
an annular swelling of the base of the putil, In this group 
the nectaries are situated at the base of the corolla itself, 
between the Aliments («, Figs, 101, 105). As hitherto 
G. Until® and G, n<tna have been diiUnguished only by 
somewhat fluctuating characteristics, it may be of especial 
interest that in G . Until'a I have found each interstice 
between two filaments to contain two nectaries (», 
Fig. 101), in G . nana only a single one (n, Fig. 105). 

To the same group belong G. campestru , germanica % 
amartlla , and obtustfolia , two of which have been directly 
observed by myself to be vtsitcd both by Lepidoptera and 
butterflies. For instance, near Pontresina and in the 
Val del Fain, August 6-8, 1876, 1 saw G. eampcstris re¬ 
peatedly visited by Bombus mcndax p Gerst. "Jr, but also 
by butterflies (Argynnis paUs y Hesperia serratula, Cohos 
'phicomont % Lycana argvs\ 

The fourth group of Alpine species of Gentiana exclu¬ 
sively adapted to cross-fertilisation by Lepidoptera, will 
be treated of in my next article. 

Lippi tad t Hermann MOller 

(To bo continued.) 


DEEP SEA MUDS' 

URING the present session I propose to Iqj before Lhe 
Society Kvernl papers on subjects connected with the 
deposits which were found at the bottom of the oceans and seas 
visited by H.M.9. Challenger in the years 1B72, 1873, 1874, 
1875, and 1876. 

Instrument* in use for obtaining information of the deposits. 

It will be convenient to introduce this fast communication 
wuh a brief description of the Instruments and methods employed 
on board H.M.S. Challenger with the view of obtaining informs^ 
tfon and specimens of these ocean deposits. The Instrument in 
most frequent use was the tube or cylinder forming part of the 
sounding apparatus. 

During tne fast six months of the cruise this cylinder was one 
having leta than an inch bore, and was so arranged with respect 
to the weights or linkers that U projected about six inches 
beneath them. The lower end of the cylinder was fitted with a 
common butterfly valve. This arrangement gave us a very small 
sample of the bottom. 

In July, 1873, this small cylinder was replaced by one having 
a two-inch bore, and it was also made to project fully eighteen 
inches below the weights. This was a great improvement, as 
it gave a much great* r quantity of the bottom in most soundings. 

The tube was, in the clays, frequently forced nearly two feet 
Into the bottom. On its return to the ship, the butterfly valves 
weft removed, and a roll of the clay or mud, sometimes eighteen 
inches in length, could be forced from It In this way we learned 
that the deeper layer* were very frequently different from those 
occupying the surface. 

In the organic ooses—as the Gkbigerina, Pteropqd, Radio- 
lariao, and Diatom oozpt—the tube did not usually penetrate 
the bottom over six or seven inches, these deposits offering more 
resistance than the clays aad muds. Occasionally the tube came 
np without anything In &U but the outside was marked with 
streaks of the blank oxide of manganese, Ip 4bout thirteen out 
of nearly four bandied soundings we did not gqt any information 
of a veliab'e nature about the deposit. 

The dredge in use was a heavy modification of Ball 1 ! natu¬ 
ralist's dredge, and the tnwl was the ordinary bepup trawl of the 

Both of Usase instruments bad generally a hag of canvas or 
other coarse cloth sewed Into the hoLioip of the aeUtng, to pre¬ 
vent the soft day or oose faun being entirely washed oat In 
this way wc, at many stations, got, along with animals, a large 
quantity of zoos*, day, stapes, or mangara nodules. 

While bawling or dredging the ship mm shifted her position 
e mfle or two^ bat we could not tell whether the frdgc or Inwl 

. i " Oaths Distribution orVdcaiitapAriaewr the Flour of the Ocasn, 
W€4wmtr.kuitv, aad nm of ma Products «f ka DUaMriUoo And 
PtMddaa* by Mr. JohaIfnrtBy. Used as pa Royal fiooccy, Ed in 


had been working over all that distance, or bad merely taken a 
dip into the deposits. This should be remembered when com¬ 
paring the captures In one locality with thoee of another. 

Altogether then is much uncertainty about the behaviour of 
the trawl and dredge In deep water. It occasionally happened 
that when the greatest care was taken, and when it was believed 
that the trawl had been dragging for some hours, it came up 
without anything in it, or any evidence upon it or in the attached 
tow-nets to show that it bad been on the bottom. 

During the last year of the cruise a tow-net waa attached to 
the dredging Une just below the weights, which last were placed 
a few hundred fathoms in front of the trawl or dredge. Tow- 
nets were also attached to the trawl and dredge. These nets 
frequently came up nearly full of mad, and almost always con¬ 
tained minute things fragments from the surface layers of the 
boLtom. 

At times the water-bottle attached to the sounding line came 
up with clay or oow |Q it, or had some of the deposit adhering 
to its under surface. 

These then were the means and methods employed for getting 
information concerning ocean deposits, and collectively they 
have furnished ui with a large amount of material. A careful 
examination of the specimens procured has already much in¬ 
creased our knowledge of the nature and distribution of ocean 
deposits, of the sources of the materials of which they are built 
up, and of the chemical processes taking place in the deep walcra 
and on the floor of the ocean. 

The Volcanic df&rus in Ocean Deposits and some of the Products 
of Us Disintegration and Decomposition 

In a preliminary report to Prof. Wynlle Thomson, which 
has been published In the Proceedings of the Royal Society of 
London, I pointed out the wide-spread distribution of volcanic 
d&ris in ocean deposits, and its probable influence id the forma¬ 
tion of deep sea days, and manganese nodules or depositions. 
In this paper 1 propose to treat of these subjects In more detail, 
and to give some of the results of observations which have been 
m*de since the above report was written. 

Pumice-Stones. 

The form of volcanic dibris most frequently met with in ocean 
deposits is pumice stone. 

Specimens of these stones, varying from the size of a pea to 
that of a foot-btfl, have been taken in dredging at eighty of our 
stations. I have placed the position of these ststiops on a map, 
from which it will be seen that they occur all along ojir route. 

Near volcanic centres the dredge has frequently brought them 
up in great numbers, as off the Azores in the Atlantic, off New 
Zealand and the Kermadcc Islands, at several places among the 
Philippine Islands, off Lhe coast of Japan, and elsewhere. As a 
rule, they are not numerous in shore deposits when these are 
distant from volcanic regions. In deposits for from |aqd they 
are most abundant in deep sea days, from which the shells and 
skeletons of pnriace organisms nave been all or nearly all 
removed. 

In the Neath Pad fie the trawl brought up bushels of them 
from depths of 2,300 and 3,900 fathoms, Perhaps in no single 
instance have we trawled succaifully on any of our deep sea 
clays without getting numbers of Lhese stones If there be an 
exception it is id the North Atlantic. But here It Is to be re¬ 
membered tfiajt while we ware Investigating the conditions of the 
North Atlantic, our attention had not yet been directed to Am 
importance of detecting the presence of pumice, and we have 
not preserved such Urge samples of Lhe North Atlantic deposits 
is those of other regions. 

On the whole, pumice-stones are more numerous In the Pacific 
than in the Atlantic deports. 

In the Globigerina and other organic oozes, they are abundant 
or otherwise, according as the deposit is near or far removed 
from volcanoes. Ig these oozes they never occur so abundantly 
os in the days. They are more or less masked and covered up 
by the accumulated remains of foranumfem, diatoms, or other 
surface organisms. In like manner they are obscured in shore 
deposits by river and coast detritus. Besides thoee specimens, 
which are sufficiently luge to be examined by the hand, we 
detected with the mioeacope minute par tides of feldspar in all 
our ocean depart! 

An inspection of the specimens which I have placed on the 
table fill show that the majority of these pumice stones have a 
robed appearance. Some of them have undergone muck decdm- 
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position, while others eve little altered. Soma are coated with 
the peroxide of manganese, or have streaks of this substance 
running through them They are the moat frequent nucleus of 
the manganese nodules, to which I shall presently refer. Some 
specimens which were dredged from a depth of over three miles, 
will, when dried, float for weeks in a basin of water; othen, 
which have undergone partial decomposition, sink at once. 

They present a great variety of texture and com posit ion. They 
an white, grey, green, or black in colour. They are highly 
vesicular, or rather compact and fibrous. There would appear 
to be every gradation from common feldspathic to dark green 
pyroxenlc kinds 

We find in them crystals of samdin, auglte, hornblende, 
olivine, quartz. Incite, magnetite, and titamferous iron. Mag¬ 
netic iron ore was found in ull the specimens examined, either in 
crystals or in the form of dust. The other minerals vary in kind 
and abundance In the different specimens The same crystals 
which we find In the pumice occur in all the kinds of ocean 
deposits. 

Sources of the Pumice-Stone. r. 

The pumlce-ilones which we find at the bottom of the sea 
have most likely all been formed in the air. Some of them may 
have fallen upon the aea ; but the great majority seem to have 
fallen on lana, and been subsequently washed and floated out to 
sea by rains and nvers. After floating about for a longer or 
shorter time they have become water-lodged and hive sunk to 
the bottom- Both in the North Atlantic and Pacific small 
pieces of pumica were several times taken on the surface of the 
ocean by means of the tow-net Over the surface of some of 
these aerpuV and alga* were growing, and crystals of aanidin 
projected, or were imbedded in the feldspar, touring our visit 
10 Ascension there was a very heavy fall of rain, such as had not 
been experienced by the inhabitants for many years, For several 
days alter many pieces of icoriz, cinders, and the like were 
noticed floating about on the surface of the sea near the Island 
Such fragments may be transported to great distances by 
currenLs 

On the shores of Bermuda, where the roclt is composed of 
blown calcareous sand, we picked up fragments of travelled vol¬ 
canic rocks. The same observation was made by General 
Nelion at the Bahamas Mr Darwin noticed pieces of pumice 
on the shore of Patagonia, and Prof L Agassiz and his com¬ 
panions noticed them on the reefs of Brazil During a recent 
eruption in Iceland, the ferry of a river is said to have been 
blocked for several days by the large quantity of pumice floating 
down the river and out to sea. All the pumice which we find 
need not be of quite recent origin. Mr. Bates informs me that 
great quantities of pumice are continually being floated down 
llie Amazon. These come from near the foot of the Andes, 
where the head-waters cut their way through fields of pumice- 
stones. In the province of Wellington, New Zealand, two of 
llie riven run through areas covered with pumice, and during 
Hoods bear great quantities out to sea 

Prof. Alex. Agusiz has kindly tarnished me with the following 
note :— 

M The river Chile, which flows through A requip*, Pom, has 
cut Its way for some thirty miles through the extensive deposits 
of volcanic ashes which form the base of the extinct volcano, 
MiiLl Some of the gorges are even 500 feet In depth, forming 
regular cations. The whole lengih of the nver bottom li covered 
by well rolled pieces of pumice from the size of a walnut to that 
oi a man's head. In the dry season (winter) there is but little 
water flowing, but in the summer, or niny season, the river, 
which has a very conSUfe^lile fall (7,000 feet In a distance of 
about ninety miles), ufves down annually a large masi of these 
rolled pumice-stones to the Pacific. The voleaaic ashes are not 
recent. Ihere is no tradition among the Indians of any eruption 
Wllhm hiitdnc tunes." 

Capt. Evans, it he present hydrographer to the navy, Informs 
me that he frequently picked up pumice on the Great Barrier 
Reef of Australia. 

Vo’cantc Ashes. 

Near volcanic centres, and sometimes at great distances from 
land, we fipd much volcanic matter in a very fine state of division 
at the bottom of the sea. This consists of minute particles of 
feldspar, hornblende, augite, olivine, magnetite, ana other vol¬ 
canic minerals. In the south Pacific, many hundred miles from 
laud, and from a depth of 2,300 fathoms, the trawl brought up 
a number of pieoes of tufa entirely composed of these com¬ 
minuted fragments. These particles appear to me to have been 


carried to the areas, where we find them, by winds, in the form 
of what is known as volcanic dust or ashes. Sir Rsvson 
Rawson sent to Sir Wyville Thomson a packet of the volcanic 
ashes which fell on the island of Barbidoes, after an eruption In 
1812 on the Island of St, Vincent, W.I, one hundred and suty 
miles distant. I have examined this, and find it made up of 
fragments of the same character u those in the tufa to which I 
have just referred, some of the particles being perhaps u little 
larger We have sometimes founl this ash la considerable 
abundance mixed up with the shells in a globigerina oose. In 
the deponts for hundreds of miles about the Sandwich Islands 
there are many fragments of pyroxenic lava, which I believe 
have been borne by the winds, either as ashes, or in the form of 
Pele's hair 

At Honolulu we were informed that threads of Pele's hair 
were picked up in tbe gardens there after an eruption or Kilauea, 
one hundred and eighty miles from the volcano. This Pele's 
hair bears along with it small crystals of olivine. 

Obsidian and Lava Fragments . 

Small pieces of obsidian and of feldspathic and basaltic lavas 
were frequently found in deposits near volcanic islands. 

At two stations in the South Pacific, many hundred miles 
from land, we dredged pieces of this nature of considerable size 
larger than ordinary marbles It is difficult to account for the 
transference of these fragments to the places where they were 
found. It is, however, in this region, and this alone, that it 
may be necessary to bring in a submarine eruption to account for 
the condition of things at the bottom. 

A consideration of these observations, and the specimens 
which are laid on the table, will, I think, justify the conclusion 
that volcanic materials, either in tbe form of pumice-stones, 
ashes, or other fragments, are universally distributed in ocean 
deposits 

They have been Pound abundantly or otherwise in our dredg¬ 
ings, according as these have been near or far from volcanoes, 
or as there has been much or little river snd coast detritus, or 
few or many remains of surface organisms in the deposits. 

Some of the Products of the Decomposition of Volcanic DSrie. 

Clay . —Pure clay, as is well known, is a product of the de¬ 
composition of feldspar, snd the clay which we find In ocean 
deposits appears to have had a similar origin 

In the deposits far from land the greater part oF the clay origi¬ 
nates, I believe, from the decomposition of the feldspar of frag¬ 
mental volcanic material, which wc have seen to be so universally 
distributed. 

Pumice-stone is largely made up of feldspar, and from its 
areolar structure is peculiarly liable to decomposition. Being 
permeated by sea-water holding carbonic acid in solution, a part 
of the silica and the alkalies are carried away, water is taken up, 
and a hydrated silicate of alumina or clay results. 

Like most days our ocean days contain many impurities, 
these last being as varied as the sources whence the materials of 
the deposits are derived. 

Let us briefly enumerate the sources of these materials. 

We have (e) the matters derived from the wear of coaita, 
and those brought to the sea by rivers, either in a state of sni¬ 
pe Ion or solution. The material in suspension appean to be 
almost entirely deposited within two hundred miles of the land. 

Where great rivers enter the sea, and where we hive strong 
currents, as in the North Atlantic, some of the fine detritus may 
be earned to a greater distance, but its amount can never be 
very large. In oceans effected with floating ice we have land 
dJbris carried to a greater distance than above stated ; for In¬ 
stance, we can detect such materials in Ihs deposits of the North 
Atlantic as far south as the 40th paral el N., and in the South 
Pacific as far north as the 40th parallel S. 

Some of the substances in solution, as carbonate or lime and 
silica, are extracted by animals and plants to form their shells 
and skeletons; these last, falling to the bottom, form a globige¬ 
rina, a pteropod, a redlolarian, or a diatom ooze. We have uso 
the bones of mammals and fish mixed up in different kinds of 
deposits. These, as well as animal and vegetable tissues, gene¬ 
rally are a source of phosphates, fluorides, some oxides of Iron, 
and posaibly of other inorganic material, 

Sir Wyvilla Thomson, early in the cruise, suggested that much 
of the inorganic nutenal in deposits is derived from the source 
to which I have just alluded. Our subsequent observations 
have, I think, shown that originally Sir Wyville gave too muds 
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importance to this as a source of the materials in our deep 
deposits 

2 We have the dust of deserts, which is earned great dis¬ 
tances by the winds, and which, falling upon the ocean, sinks to 
the bottom and adds to the depositions taking place. In the 
trade-wind regions of the North Atlantic we have a very red- 
coloured clay, m deep water, which is largely made up of dust 
from the Sahara. Such dust frequently fallen thU region as what 
is called blood-rain. 

3 We have the loose volcanic materials, which have been 
shown to be universally distributed as floating pumice, or as 
ashes earned by the wind. 

This short review shows that the clay in shore deposits is 
chiefly derived, from river and coast detritus As we pass beyond 
about one hundred and fifty miles from the shores of a continent 
the character of the clayey matter changes. It loses its usual 
blue colour, and becomes reddish or brown, and particles of 
mica and rounded pieces of quartz give place to pumice, crystals 
of samdin, augite, olivine, &c. All this goes, I think, to show 
that In deposits far from land the clay is chiefly derived from 
volcanic dSbns % though in the region of the North Atlantic trade- 
winds much of it may he derived from the feldspar in the dust 
of the Sahara, 

The pumice which floats about on the surface of the sea must 
be continually weathering, and the clay which results and the 
crystals which it contains will fall to the bottom, mingling with 
the deposit which is in course or formation In our purest glo- 
bigenna ooze this day and these crystals are present If a few 
of the shells, say thirty forammifera, are taken from such a 
deposit, and carefully washed, and then dissolved away with 
weak acid, a residue remains, which is red-brown or grey in 
colour, according to the region from which the aaze came. If 
the same number of shells be collected from the surface and dis¬ 
solved away in the same manner, no perceptible residue is 
observed. The clayey matter would therefore seem to have 
infiltrated into the shells soon after they fell to the bottom 

I have already mentioned several instances of pumice-stones 
having been found on coral-reefs. Many more instances could 
be given. These stones, undergoing disintegration in these 
positions, add day, crystals of augite, hornblende, magnetic 
iron ore, &c, to the limestones which the coral animals are 
building up. 

I have found these crystals in the limestones and red earth of 
Bermuda, and in a specimen of the limestone from Jamaica. 

Thu observation, it appears to me, points out that the red 
eailh of Bermuda, Bahamas, Jamaica, and some other limestones, 
may originally have been largely derived from fragmental volcanic 
materials, which were earned to the limestone while yet in the 
course of formation. There are also small particles of the per¬ 
oxide of manganese in the red earth of Bermuda. 

{To be continued 1 ) 


CHEMISTRY AND TELEGRAPHY 1 

T^ISCLAIMING at the outset any pretensions which could 
be advanced in his behalf for the honour conferred upon 
him, Prof. Abel assumed that his advancement to the position of 
president was intended more as a recognition of the special im¬ 
portance of chemical science m its application to telegraphy. 
Proceeding upon this assumption he mode chemical science the 
basis of his address, and went on to show the principal direc¬ 
tions in which it bears Importantly upon the work 01 the tele¬ 
graph engineer. 

No stronger evidence of the value attaching to a combination 
of chemical with electrical research need be sought for than that 
which is to be found in the liboun of the late Dr, Matthlessen, 
His investigations into the causes of the differences in the resist¬ 
ance of vinous kinds of commercial copper were followed by 
most important results. 

The series of experiments so carefully conducted by him 
showed the Influence which the principal metalloids ami metals 
known Jo be naturally associated with copper exerted upon the 
conducting power of the pure metal, and he afterwards deter¬ 
mined the conducting power of important varieties of commercial 
copper, and thus rendered it possible to assign to their rtfal causes 
the enormous differences in the value of various kinds of commer¬ 
cial copper as conductors of electricity. Fbr instance, amongst the 
many facts mtablishcd by Ma(thiessen 1 i experiments was the im- 

1 Abstract of Address at the opening meeting- of the Society of Telegraph 
Engineere, January a* by the Pieudem. Prof Abel. F R.S 
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portant one that by no combination of any other metal or alloy 
was it possible to increase the conducting power of pure copper, 
but that, on the contrary, a most prejudicial effect was exerted 
upon it by the presence of some of the non-metallic elements— 
notably oxygen and arsenic—which are almost invariably to be 
found as impurities in the copper of commerce. It was these 
non-metallic impurities he found rather than the presence of any 
of the other metals which chiefly impaired the conductivity of 
copper, although both iron and Lin exercised a deleterious influ¬ 
ence. Thus, fixing the conductivity of pure galvano-plastic cop¬ 
per at 100, the addition of merely traces or arsenic reduced it to 
60 ; while an addition of 5 per cent brought it as low as 6*5 ; 
the existence, again, of I 3 per cent, of tin in pure copper 
reduced its conductivity to 50 4, and with only 0*48 per cent, of 
iron present the conductivity fell to 36. 

Specially interesting were the experiments made by Mat- 
thiessen to ascertain the cause of the good effects which had long 
before his day been observed to be produced upon the working 
qualities of refined copper by the addition of minute quantities 
of lead The existence of o 25 per cent, of lead 111 copper 
renders it so rotten Lliat it cannot be drawn into wire ; the pre¬ 
sence of even so minute a trace as o 1 per cent unfits it for wire¬ 
drawing Some special action must therefore take place during 
the melting of copper which would serve to account for the 
toughening and softening effects obtained by the addition of a 
small quantity of lead The fact that the copper when sub¬ 
jected afterwards to a most careful analysis shows nothing but 
the merest traces of lead, would indicate that during the process 
of melung, the lead combines with and removes from the copper 
some impurity which would otherwise materially affect its 
toughness and ductility. The well-known affinity of lead for 
oxygen, combined with the fact that the presence of oxygen 
111 copper beyond some narrow limit was known to affect its 
quality prejudicially, afforded good reasons for supposing that 
this impurity could be nothing else than oxygen, and this view, 
which was further supported by the beneficial influence of lead 
when employed in casting operations with copper and gun metal, 
received the strongest confirmation of its correctness from 
M&tlhiessen’s experiments Thus, the addition of 0*1 per cent, 
of lead to a sample of copper (the two being fused togetner m a 
current of carbonic acid), raised its conductivity from 87 25 to 
93, and the amount of lead remaining in the meLal after that was 
too minute to be detected. So with tin, the alloying of 1 3 per 
cent of which with copper reduced, as has been already stated, its 
conductivity to 50 4 , yet on melting the sample fused in contact 
with air with o 1 per cent, of tin raised its conductivity to 94 55. 

It was these investigations of Matthiessen which indicated to 
the wire manufacturer whence he could obtain or how best fulfil 
the conditions for the pnnty of a quality of copper, which would 
meet the requirements of a conductor whose size might be laid 
down by the telegraph engineer, whilst his researches into the 
preparation of alloyi brought the most valuable aid to the B A. 
Committee of 1861, in their determination of the standards of 
electrical resistance. 

But it is not only in facditating the selection of suitable 
materials for conductors, is well as in raising their quality as such 
that chemical science has brought important old to the telegraph 
engineer ; it has been most usefully applied in the investigation 
and determination of the materials most suitable as the dielectrics 
of telegraph cables, and it is in this direction that telegraphy may 
look in the future lor the most valuable results from the labours 
of the chemist. Dr. Miller's investigations (instituted at the 
desire of the Submarine Telegraph Committee) into the causes 
of the decay of gutta-percha and India-rubber, confirmed the re¬ 
sults which Hoffman nod already communicated in i860 to the 
Chemical Society and which Mr. Spiller had obtained some yean 
afterwards. But Miller examines more in detail than cither of 
his predecessors has done, into the changes which these gums 
undergo, and firmly established the fact that the alterations in 
their structure, resulting In the gradual destruction of their iasu- 
iating powers, was due entirely to atmospheric influence, acceler¬ 
ated by the exposure of the material to light. He further pointed 
out that intermittent exposure to moisture, especially if solar light 
has access, rapidly destroys gutta-percha, whilst if kept continu¬ 
ally immersed in water it remains unchanged for an indefinite 
period. He also showed that commercial gutta-percha contained, 
previous to any special exposure to oxidising influences, as much 
as 15 per cent of resinous malteT and a considerable amount of 
water (a*J per £ent) mechanically diffused through it Con¬ 
siderable improvements had doubtless been made since that date 
in the mechanical processes for prepan wz gutta-percha, but these 
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do not appear to have been attended with similar improvements 
In Uie quality of the material as indicated by ita chemical com¬ 
position, for the highest quality of sheet gutta-percha which Fro /1 
Abel himself had Been able to find contained 12 7 per cent, of 
resinous matter and 5 per cent, of water Much greater pains 
are no doubt taken to consolidate the material ana express the 
water from the gutta-percha coatings of a ire than in the manu¬ 
facture of sheet putta-percha Nevertheless, that a consider¬ 
able amount of inclosed water still remains is evidenced by 
the fact that m two samples of covered wire, submitted by 
the same manufactuiers as lately as September and Novem¬ 
ber last, the one contained i‘86 pr-r cent,, and the latter 3*97 
per cenr of water. Little doubt now remains that the pro¬ 
cesses of " mastication” (to which guLta-percha is subjected for 
the removal of certain impurities and the production of a me¬ 
chanically homogeneous material) favours oxidation, so that the 
destruction of some of the most valuable qualities of gutta-percha 
as *n insulator depend upon ihe degiee ot completeness lo whu_h 
the mechanical impurities have been removed. A n examination 
of old gutta-percha seems to show that, provided the material 
has been reduced to a compact, condition, oxidation due to ex¬ 
posure to the air and light proceeds but slowly 

Dr Miller also points out that mastication promoted Lhe oxi¬ 
dation of wrfia-t ubber, and further experience has established Lhe 
similarity of the two gums in this respect The application of 
vulcanising to India rubber was hailed as a mosL important step 
m submaiine telegraphy , but Although many chemists have 
made this same process of vulcanising a subject for study and 
investigation, it remains imperfectly understood even to the pre¬ 
sent day. The wire manufacturer had no difficulty in meeting 
lhe most important objection urged against the application of the 
vulcanising process (viz , the injury done Lo the conductor by the 
chemical action of the sulphur in the dielectric upon it) by avail¬ 
ing himself of the fact that Lin would not be equally affected, 
and so protecting the copper by the simple process of tinning. 
Still the tendency lo an alteration, either in the chtmical or 
mechanical structure of vulcanised india-rubber, exhibited by it 
when kept submerged in water, has developed serious elements 
of uncertainty in cables prepared by the vulcanising processes 
Prof. Abel then proceeded to give some interesting llluitrat'onq 
drawn from his own personal experience of the uncertainty of our 
existing knowledge regarding the chemical and other conditions 
to be fulfilled in the application of vulcanising processes to the 
preparation of telegraph cables. 

A number of hedf-rade lengths, for instance, of vulcanised 
telegraph cable—some for field service, othcis for firing buiad- 
sides on board ship—were found, after a period varying from 
eighteen months to three years, to have undergone considerable 
deterioration, the dielectric in some instances had become so 
porous that even the variations m the hygroscopic condition of 
the atmosphere on hoard ship, where the wires were placed be¬ 
tween decks, caused decided differences in Lhe results obtained 
with a particular battery power; and this alteration was not 
distributed uniformly over a length, the porosity in some in¬ 
stances extending along a few feet only, the adjacent portions 
being in vdly good condition, an inspection of a large quantity of 
the same sort of cable which had remained untouched in store 
showed precisely similar results. 

The uncertainty attaching to this is still further illustrated by 
the fact that in armoured cables with multiple cores of this de¬ 
scription some of Lhe cores remain comparatively good, whilst 
Lhe insulation of others had fallen ofT to a very great extent. 

Scarcely less conflicting 11 the experience gained with cables 
prepared according to llooper 1 ! system. This system consists 
m maintaining the inner portion of Lhe india-rubber surrounding 
the conductor in an unvulcanised condition by means of a 11 se¬ 
parator, )J which contains a preparation of a metal possessing the 
power of arresting the passage of the sulphur beyond it during 
and subsequent to Lhe application of the vulcanising process 

Tbe deterioration due to the alteration of the india-rubber 
befeg caused by oxidation, the question naturally arises as to how 
tbe oxygen finds access to it 7 It must evidently find access lo 
the Interior of the dielectric through the substance of the cable—% 
view which U more than confirmed by the researches of Graham. 
That ambient chemist showed that solid india-rubber absorbed 
oxygen to an extent which showed the gas to be twice as soluble 
in it os in water at the ordinary temperature, and the compara¬ 
tively mater priority of vulcanised india-rubber would favour 
this absorption. The oxidation of unvulcanised india-rubber 1 
being once established, the tendency to the absorption of oxygen 
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the latter, must be promoted by the increased tendency to che¬ 
mical change of and continual assimilation of oxygen by the 
inner portion, which thus acts like the vacuum by which Graham 
caused air very rich in oxygen to filter through a stout vulcanised 
india-rubber tube. 

The efforts made from time to time to improve Lhe insulation 
or cables, served unlil lately to clear the ground for future expe¬ 
riments, but of late important success seems to have been 
achieved in a direction where different experimenters (including 
Prof. Abel himself) had failed—that direction Is towards paraffin, 
11 a substance which during the last thirty years hod passed from 
the obscure position of a chemical curiosity to the foiemost rank 
amongst important chemical products " In 1875 Mr. Field, 
FRS, working in conjunction with Mr Tailing, the mineral¬ 
ogist, produced by means of a solvent, or by masticating tbe sub¬ 
stances together, a black O 7 okent-product with india-rubber, 
which appeared quite free from the lirmleness which Matthiessen, 
who also had been at work here, failed to get rid of This pre¬ 
paration in point of insulation and inductive capacity compares 
very favourably with india-rubber and gutta-percha, and would 
seem likely to prove very valuable for telegraphic purposes in 
the future 

Prof, Abel could only allude Lo the importance of chemiLil 
science in the proper management of batteries, a subject which, 
after the valuable paper rend before Lhe Society by Mr Sive- 
wright, 11 On flatteries and their Employment 111 Telegraphy," 
and the instructive discussions which it elicited, needed only to 
be named Amongst other matters of importance where the 
telegraph engineer might derive great benefit from the fruits of 
applied chemistry, were the decay and preservation of telegraph 
poles, the prehcrvation of fibrous materials used m constructing 
submarine cables, the production of points and the protection of 
cables against the deposition of vegetable or animal growth 

Prof. Abel Lhen concluded his address by a final illustration or 
the manner 111 which the practical electrician may unexpectedly 
be brought face to face with problems which can be solved by a 
knowledge of chemistry and by that alone LieuL -Col St other cl, 
R E , having pointed out certain defects in the permanency and 
difficulties connected with tile testing of Abel’s “phosphide" 
fuse, he (Prof Abel) constiucted another form of high tension 
fuse specially designed for submarine mining. The poles of tins 
new fuse were 005 of an inch apart, in an insulating column con¬ 
sisting of Portland cement with sufficient sulphur to allow of it? 
being melted and cost in a mould Fuses manufactured in this 
way were supplied to different military stations, and after a time 
it was found that Lhe average resistance of the fuses being 15,000 
ohms, that of many of them had fallen as low as 300 or 400 ohms 
and one or two had gone down even below 50 uhins The cause 
of this at first Bight inexplicable change in lhe stability of the fuse 
was traced by Mr L. O Brown to the existence in many of the 
cement pillars of very minute hair-line cracks or fissure^ exten I- 
mg sometimes nght across the space between the inclosed small 
copper wires. The sulphur in tne cement and the copper wire 
in presence of the air which had penetrated with Lhe ever- 
conconnlant moisture had set up a galvanic action which had 
formed one or more complete bridges, thereby short-circuiting Lhe 
copper poles. Chemical knowledge, which unravelled this mystery 
at once, provided the remedy, platinum, upon which sulphur and 
air were powerless, replaced the copper, and the permanence of 
the fuse was secured 

A hearty vote of thanks to Prof. Abel was earned by acclama¬ 
tion, and it was decided that the address should be printed and 
circulated amongst the members. 


SCHOLARSHIPS AND EXHIBITIONS FOR 
NATURAL SCIENCE AT CAMBRIDGE , 1877 

f T L HE following u a list of the Scholarship! and Exhibition! 
A for proficiency in Natural Science to be offered at the 
ooveral Colleges and for Non-Colleglmte Student! m Cambridge 
during the present year:— 

Trinity College *—One or more Foundation Scholarships ot 
loaf., and one Exhibition of $ol. The examination for these 
will commence in the first week of April, 

St. Jokfis College —One of the value of 50 1 per annum. 
There 11 a separate examination in Natural Science at the time 
of the annual College examination at the end of the academical 
year, In May, and Exhibition! and Foundation Scholarship! 

HIPhiwi In usliin tin In inn/ «ill Ua ...unI.J uihn 
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■how an amount of knowledge equivalent to that which in Clas¬ 
sics or Mathematics usually gains an Exhibition or Scholarship 
In the College. 

King's College. —On Wednesday, Aprils 1877, and following 
days an Exhibition in Natural Science will he offered for com¬ 
petition The Exhibition is worth about 90/. a year, and is 
tenable for three years, but not with any other Exhibition or 
Scholarship of the College. 

Chrises College —-One or more in value from 30/. to 70 1 , 
according to the number and merits of the candidates, tenable 
for Lhrec-and-a-half years, and for three years longer by those 
wlm reside during that period at the College 

Gonvtllc and C(tius College, — One of the value of 60/ per 
annum, The examination begins on the last Tuesday in. the I.cnt 
term College examinations are held annually m llie Easter 
term for Medical and Natural Science SUidentb who have passed 
the University previous examination, m Anatomy, Physiology, 
Physici, Clicmistiy, &c. ( at which pn/ei and Scholarships of Lhe 
value of from 60/, to 20/ arc awarded (o members of the Col¬ 
lege of the first, second, and third year, on precisely the same 
conditions as those for other branches of learning. Exami¬ 
nations are abo held, os vacancies occur, in Botany and Com¬ 
parative Anatomy 111 its most general aeine (including Zootomy 
and Comparative Physiology), for two Khuttlcworth Scholar¬ 
ships, each of the value of 6of per annum, and tenable for 
three years The successful candidates for the Tancred Medical 
Studentships are required to enter .it this College, these student¬ 
ships are five in number, and Lhe annual value of each is 100/ 
Infuimalion respecting these may be obtained from U J L 
l'rere, Esq , 28, Lincoln’s Inn Fields, London, 

Clare Collide —One of the value of 60^ per annum, tenable 
fur Lwo years at IcoM 1 he examination will be held on March 20 

Jhnvnmg Colltgc —One or more of the value of 60/ per 
annum The examination will be on or about April 9. 

Sidney College —One of Lhe value of Co l The examination 
will be on March 20 

Emmanuel College .—One Foundation Scholarship of 70/, 
tenable till the holder is of standing for the degree of B A , and 
four Minor Scholarships (two of 70/., and two of 50/), Lenable 
for two years, will be awarded. The examination will take 
place on March 20 

Non- Collegiate Students —An Exhibition each year is given by 
the Clothworkers’ Company, value 50/ per annum, tenable for 
three yearb Examination about Chris h mab, open Lo Non-Col- 
kgiate Students who have commenced resilience in the October 
ttrm, and to any who have not commenced residence. Informa¬ 
tion to be obtained from the Rev K I» Somerset, Cambridge. 

The subjects, it may be Mated generally, are Chemistry, 
Physics, Geology and Mineralogy, Botany, Comparative Ana¬ 
tomy and Zoology, and Physiology , but loi detailed information 
application must be made lo L the tutors or Lhe respective Col¬ 
leges 

Although several subjects for examination are in each instance 
given, this is rather to offaid the option of one or more to the 
candidates, than to induce them to present a supeihcial know¬ 
ledge of several. Indeed, it is expressly stated by ;ome of the 
Colleges that good clear knowledge of une or two subjects will 
be more esteemed than a general knowledge of several In 
some Instances, as at Cams College, each candidate 11 required 
to furnish beforehand a list of the subjects m which he desires 
to be examined. 

There Is no restriction on the ground of religious denomina¬ 
tions in the case of these or any of the Scholarships or Exhibi¬ 
tion! in the Colleges or In the University 

Some of the Colleges do not restrict themselves to the number 
or Scholarships here mentioned, but will give additional Scholar¬ 
ships if candidates ot superior menu present themselves , and 
other Colleges than those here mentioned, though they do nut 
offer Scholarship!, arc lu the habit of rewarding deserving 
students of Natural Science 

It may be added that TnniLy College will give a Fellowship 
for Natural Science, once, at least, in three yean, and that sulIi 
a Fellowship will be given in the present year. The examina¬ 
tion will take place at the end of September, and will be open 
to all Bachelors of Arts, Law, and Medicine of the University, 
of not more than three years 1 standing from their firat degree. 
Application should be made to the Rev. Coutts Trotter, Tutor of 
Tnnitj. Most of the Colleges ^pe understood to be willing to 
award Fellowships for merit in Natural Science equivalent to 
that lor which they are in the habit of giving them for Classics 
and Mathematics, 


OUR ASTRONOMICAL COLUMN 

The Comet of 1812.—In view of the approaching return of 
the comet discovered by Pons on July 20, 1812, which beyond 
doubt, at the time of its visibility, was moving in an elliptic 
orbit with a period of about seventy years, it is not without 
interest to inquire into the particular circumstances of its track 
in the heavenj, and distance from the earth and tun, under 
different assumptions, with regard to the time of the next peri¬ 
helion passage The case is a very different one to that of 
Halley's comet (which has .1 period only five or six years longer 
than that of the comet in question) at its last appearance in i&35i 
or even at the previous one in 1759 The semi-axis major of 
fTalley's comet was already known with considerable precision, 
from this body having been observed at several returns to peri¬ 
helion since the year 1456, and in 1835 an exceedingly close pre¬ 
diction of the date of the comet's arrival at ub least distance from 
the sun was made, it 13 true, after most laborious calculation. 
Pons’ comet of 1812 is not Lhus situated bo far, no previous 
appearance has been recognised, and we are, therefore, depen¬ 
dent entirely upon the observations made in 1812 for the deter¬ 
mination of the length of the revolution, and hence of lhe epoch 
of its next return Wuhm what limits these observations admit 
of Lhe period being assigned, has not perhaps as yet been fully 
examined, but it appears probable they will be wider than in the 
case of another comet of similar length of revolution, that dis¬ 
covered by OJbers on March 6, 1815, the perturbations of which 
were Calculated for the present revolution by Bessel, who hxei 
lhe return to February, 1887, though the prediction may be 
materially in error 

hiom the great inclination of the orbit of Pons’ comet to the 
plane of the earth's annual path, it ir perhaps possible that with 
a fairly accurate prediction of its position, it might be detected 
with very powerful telescopes, no matter at what time of Lhe year 
the perihelion passage falls, but such prediction being impracti¬ 
cable, it Is desirable, as we have already remarked, to Lrace out 
the apparent path of the comet amongst the stars, on different 
hypotheses aa to date of arrival at perihelion At present we 
shall confine our remarks to the more favourable conditions 
under which it is possible for the comet to appear 

The nearest approach of the comet's orbit to that of the earth 
(o 185) occurs near the passage of the descending node, about 
9i days before the arrival at perihelion, and the longitude of the 
descending node being 111 73° 56' for iS8o, we may assume the 
perihelion passage to take place on December 150- In this 
case the comet would have the following track *— » 
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If the perihelion passage be taken eight days later, when the 
earth and comet would have about the same heliocentric longi¬ 
tude, with the latter body in perihelion, we shall hare r— 
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Under such conditions it appears very improbable that the 
comet could escape observation At its discovery in 181a it woa 
a diffused telescopic nebulosity, but towards the end of August 
it became visible to the unaided eye, and about the time of 


324 NATURE [Fed. 8, 187* 


nearest approach -to the earth in the middle of September it 
exhibited a tail 2 1 " in length, according to Baron de Zach , at 
thu period, though near perihelion, Us distance from the earth 
was I 26 We may conclude that should the comet arrive at 
its least distance from the sun about the close of the year, its 
recovery will be almost certain. 

In a future nolc we shall examine the conditions attending 
pei ihelion passage at other seasons. 

The appearance immediately preceding that of xSi2 probably 
occurred about the >ear 1742 The calculated comet of that 
year had very different elements, and the same remark applies to 
the two comets of 1743 Struyck mentions a second comet m 
1742, recorded in the journals of seveial Dutch navigators. On 
the morning of April 14, the ship being (at noon) in latitude 
35 ° S., and longitude 42“ K , the comeL was m the E |S E., 

with a tail 30“ in length , the time is not given From this 
rough indication it may perhaps be inferred that its place was 
somewhere amongst the stars of Pisces, or bordering ones in 
Anes , in too small a right ascension to admit of its identity with 
the comet of 1812. And as already stated, an examination of 
earliei comet ary record! is not attended with more success. 

During the actual revolution there may be very sensible 
perturbations due to the attraction of the planet Uranus. 

The Zodiacal Ligiii —This phenomenon was conspicuous 
in the neighbourhood of London on the evening of the 4th inst. 
At 6h. 35m the light was very much stronger than that of the 
Via Lactea in the brightest part above the horizon, and totally 
different in colour, being a pale yellow in the more elevated 
portion, with a ruddy tmgc nearer the horizon. It was not dis¬ 
tinctly traceable much beyond £ Ptscium , the axis of the light 
passed through about R. A 352°, N.P.D ioa*. 


BIOLOGICAL NOTES 

Amount of Waiir in Teles, —barmen and gardeners 
have often observed, and the fact is referred to by Lindley, that 
during cold weather the branches of certain trees are sometimes 
so much bent down as to obstruct passage below the tree, but 
that with the advent of mild weather they return to their former 
positions. In investigating these phenomena, l*rof. Geleznow 
observed that they depend not only upon temperature, but also 
upon the humidity of the air, and he undertook, therefore, a 
senes of researches to ascertain the amount of water contained 
in different parts of the branches under vanous atmospheric con¬ 
ditions. The first part of these researches (not yet published) 
proved (l) that I he amount of water increases in each branch 
from Us base to its summit, (2) that the bark of the larch 
throughout the year contains more water than the wood ; and (3) 
that in Conifene the upper part, 1 e., the part above the pith of 
a horizontal branch, contains always more water than the lower 
part, whilst in other trees, as, for instancs, the birch, the con¬ 
ditions are reversed, altogether, that Conifers and Dicoty- 
ledones seem to possess opposite properties, as regards the dis¬ 
tribution of water in the tree Further researches, published 
now in full [Bull Ac. dc St Piters b., vol xxn,, No 3), intro¬ 
duced new elements inLo the inquiry, namely, Lhe vaiymg amount 
of water in the bark and Lhe wood. It appears from these re- 
searohes that humidity of the wood and dryness of bark have 
a constant relation, that in certain trees (fir and maple) the 
wood remains throughout the year drier than the bark, while in 
others (birch and aspen) this is the case only during a part of 
the year, the conditions being reversed at other tunes. The 
relations between the humidity of the bark and that of the wood 
are so constant, that a useful classification could be based on 
them. It appears, further, that the smallest amount of water 
contained by the branches of certain trees, as, for Instance, the 


fir, is observed during the season when the vegetation is in 
fullest vigour, and that this circumstance, as well aa some other 
important facts, is in dose relation with the development of 
leaves. Altogether the researches, which are yet far from being 
completed, promise to disclose, and probably explain, a variety 
of very interesting facts 

The Eel —In the last session of the Rhenish and West¬ 
phalian Natural History Society, O Mclsheimer reported the 
results of observations on the habits of the eel, conducted 
through a serve* of years. The statement that the eel subsists 
on vegetable nourishment, probably originating from ALbertus 
Magnus, is shown to be utterly false Examinations of the con¬ 
tents of Lhe stomach of numerous individuals show that the food 
of the eel 11 exclusively animal. It seems to be especially fond 
of the over lamprey [Petromyion fluviatihs ) The periodical 
movements—down stream in August and September, and up 
stream m April—are brought in connection with the spawn¬ 
ing, which takes place in the sea The bluish-black and llic 
yellowish-green varieties are perfectly alike in their habits 

Honeydew IN Plan is - -Prof. Dr. H Hoffmann, of Gies¬ 
sen, has recently published the results of his observations on 
Lhe formation of honeydew upon the leaves of plants, and 
has come to the conclusion that it u not to be attributed 
to the ApAu, or other insects A healthy specimen of 
Camellia ;aponita } 1 \ feet in height, without blossoms, which 
afforded an Instance or the phenomenon, was found to be en¬ 
tirely free from insecLs. The so-called honeydew consisted of 
a sticky colourless liquid, which possessed a sweetish taste, and 
contained, principally, guui This gradually appeared on the sur- 
lace of the leaves, slowly forming drops on the undcr-sidc, which 
dropped down to be continually leplaced The separation of 
the liquid continued vigorously for sonic time, even after the 
removal of Lhe leaves from Lhe plant. Although showing that the 
appearance of the dew is not attributable to insects. Prof Hoff¬ 
mann was unable to ascertain the real method of formation. On 
the upper side he was able to trace the origin of spots of a 
clear slighlly sweet liquid on the leaves of an Ivy, to the presence 
of Conus Tfi. This insect, as well as Coccus ahetis and pim, 
seems to possess the power of forcibly ejecting, per a»um , a 
sweetish secretion, which causes them to be sought after by bees. 

Relation of Body-change i o Tkmperai urk.— From exact 
experiments on frogs (measuring Lhe consumption of oxygen and 
production of carbonic acid at different temperatures), M. Schulz 
arrives at the conclusion that the exchange of materials 111 these 
animals is directly dependent on the temperature (FAuger’s 
Atchxv) It is specially notable, In M, Schulz's tables, that at 
1° body-temperature the frog exhales so, little carbonic acid that 
it was hardly certain whether it produced any (the amount was 
o 0084 gr. per kilo, and hour), At 33° to 35°, on the other 
hand, the frog shows an exchange of material which comes up 
to that of man, and at 37“ it would probably exceed this con¬ 
siderably, if the organism of the cold-blooded animal permitted 
of bo rapid a replacement as the strong consumption would re¬ 
quire. The upper limit of temperature for the frog is therefore 
somewhere about 35 s C, 


NOTES 

The city of Brunswick Is making preparations to celebrate 
the Iooth birthday of Carl Friedrich Gauss, the mathematician 
and astronomer, who was bom there April 30, 1777. A statue 
is to be erected to Gauss, and it is hoped that the foundation 
stone will be laid on the celebration day. Contributions are 
requested by the Committee to be sent to the Brunswick Bank* 
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From a circular recently issued by the general committee 
Intrusted with the duty of collecting subscriptions for the erec¬ 
tion of a statue to Liebig, it appears that the mm total con¬ 
tributed up to January I, 1877, amounts to over 7,000/, after 
the deduction of necessary expenses Russia contributed over 
one-half of the receipts acknowledged in this third and last 
report. Since the decision to provide Giessen as well as Munich 
with a statue, the authorities of the former place have selected 
a fitting locality for the memorial, and laid it out in a tasteful 
manner. 

We greatly regret to hear of the death of Dipt, J. E Davis, 
in his sixty-first year. Capl Davis had only recently retired 
from the llydiographical Department, to which he had rendered 
important services. lie was also well known as an authority on 
polar matters, having himself seen service in the Antarctic 
regions Capt. Davis had much to do Jn connection with the 
fitting out of the Challenger Expedition, and had himself mode 
important contributions to hydrography. 

Letters from Athena report the death of l'rof. J. Papadakis, 
the Rector of the University, after a long period of suffering. 
He occupied the chair of mathematics and astronomy during a 
long senes of years, and was a leading spirit not only In scien¬ 
tific cucles, but also in the general society of Athens. 

The question of Lhc erection of a great polytechnic school in 
Berlin is to be brought before Lhe German Parliament. The 
estimated cost is eleven million marks 

Tnr philosophical faculty of Zurich University has confened 
the degree of Doctor in Philosophy on a lady 

In our notice last week of f4 Two Challenger Books,” it was 
inadvertently implied that Lord George Campbell's 11 Log 
Letters from the Challenge) " did not contain a map That work 
has a map and an excellent one, tnken, in fact, from the Pro • 
endings of the Royal Society. Not only dues it show the course 
of the sdup, but the depths and dates of the various soundings, 
and by means of different colours, the vaiied deposits found on 
the ocean bed. The map adds greatly to the scientific value of 
the work. 

M. Beujuerri will Lake for the subject ot his lectures at the 
Tans Museum, Light and its Effects The course of lectures 
will begin after Easter, and include lhe subject of the radiometer 
Neither of the two Becquerela, for M. Leon Becquercl is his 
father’s assistant, has ever given his opinion on the radiometer, 
and their joint verdict is expected with not a little curiosity 

Nine Lectures on the Osteology of Birds will be delivered 
In the theatre of the Royal College of Surgeons, on Mondays, 
Wednesdays, and hridays, at 4 r,M, ( commencing on Friday, 
February 16, 1S77, by Prof. W. K. Parker, F.R.S. 

A new mercury rheostat, which Jacobi devised shortly before 
his death, is described by M. Chwolson {Bull, Ac, de St, FlUrsb , 
vol xxu p. 409), and its advantages and disadvantages are tho¬ 
roughly discussed and illustrated by the leiuits of some measure¬ 
ments Owing to Lhe very great precision of the new instrument, 
it appears to be especially useful for the measurement of very 
small resistances The author concludes that this rheostat leaves 
far behind all former ones, and that the instrument itself, or at 
least its principles, will probably play an important part in 
future galvanoroetnc researches, 

The Smith's prises, Cambridge, have been adjudged ss foh 
lows First prise, Donald MacAlister, BA., St. John'* Col¬ 
lege; second prise divided between Richard Charles Rowe, 
B.A., of Trinity, and James barker Smith, B A., of Trinity 
Mr. MacAlister was senior wrangler, and Mr. Rowe and Mr. J. P, 
Smith third and fourth wranglers in this year's tripos. 


At b meeting of the Council of the Yorkshire College of 
Science, held February 2, it was resolved, " That the question of 
an extension of the curriculum in the direction of literature is 
now npe for action on the part of the College,” and a committee 
was appointed to confer with a delegation from the University 
Extension Committee, in order that a scheme might be brought 
before the Board of Gove mo is. This is a step in the right 
direction 

The United Stales Government have awaided Capt. Allen 
Soo dollars, and Captb Adams, Sou tar, and Walker, 300 dol¬ 
lars, for thur kindness to the crew of the Arctic ship Polaris, 

Tntc Journal of the Anthropological Institute will in future 
appear on the nL of February, May, August, and November. 

There will be an examination at King 1 *. College, Cambridge, 
on April 4 and fullowing days, for an exhibition m natural 
icience The exhibition is worth about 90/ a year, Unable for 
Lhree jetirs, but not with any other exhibition or any scholarship 
of Lhe college Candidates must be under twenLy years of age, 
unless already members of the college The examination will 
be in physics, chemistry, and cither comparative anatomy or 
botany, in addition to elementary classical and mathematical 
papers Candidates must give a fortnight's notice of their inten 
tion to compete, sending in to the tutor certificates of character) 
and naming the particular subjects in which they wish to be 
examined 

The following College Lectures in the Natural Sciences will 
be given at Cambridge during Lent Term —Gonvillc and Calm 
College 14 On the Physiology of Digestion, Absorption, and 
Sanguification,” by Dr Bradbury; "On Non-meLalhc Ele 
menU,” by Mr Apjohn Christ's College 14 On Vegetable 
Histology,” by Mr Vines. St John’s College: 41 On Chemis¬ 
try,” by Mr. Main , instruction in l’racLical Chemistry will also 
be given, 41 On Physical Geology,” by Mr Bonney, 44 On 
Palaeontology,” by Mr. Bonney; in the course of the term 
some demonstrations in Microscopic Lithology will be given , 
elementary course in Geology postponed to next term Trimly 
College r 44 On Electricity,” by Mr Trotter; “Elementary 
Physics,” by Mr. 1 rotter , 11 An Elementary Course of Practical 
Morphology,” by Mr. Balfour ; 41 Practical Physiology and His- 
tology,” by the Trinity Praclector in Physiology (Dr. Michael 
Foster), at the New Museums. Sidney Sussex College ■ 44 On 
Vegetable Histology and Physiology,” by Mr. ILcks Downing 
College 41 On Chemistry,” by Mr Lewis; 44 On Comparative 
Anatomy and Physiology,” by Mr Saunders 

The Bessemer Medal of the Iron and Steel Institute has been 
awarded to Dr. Percy, F.RS 

The King of Greece has conferred upon Mr Edward Stanford 
the knighthood of the Royal Order of the Saviour for the services 
rendered by him 10 geographical science. 

A Bill hru been proposed to the U.S. Congress for the equip¬ 
ment of several Arctic expeditions. 

The sad news has been received from the African West Coast, 
that Baron Barth committed suicide, under an attack of fever, 
at Loanda, on December 7, 1876, and Dr Mohr died at Malange 
on November 26, 1876, where he had only recently arrived, 
Baron Barth was making a botanical and geological survey of 
Portuguese Africa on account of the Portuguese government 
Dr. Mohr will be known to our readers sa the author of an in¬ 
teresting narrative of hu journey to the Victoria Falls of the 
Zambesi; he was sent out by the German African Society to 
cany on the work of exploration from the Portuguese colony 
from which bo many German explorers have had to return. 

A French expedition under MM. Unua and Marche is 
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exploring the Ogowe, a large stream to the north of the Congo. 
News has been received by the Geographical Society of Faria 
from these explorers, said to be important, and will be made 
public at the next sitting 

The recent discussion of the budget in the Belgian House of 
Representatives brought out some inteieating information as to 
the state of primary instruction in the country. The general 
yearly expenses of the State for educational purposes being, in 
the average of many years, about 480,000/. (6 per cent, of the 
whole of the budget), from two-fifths to one-half of this sum 
was devoted to primary instruction. The ordinary allotments 
of the State for this subject Mere, during the years 1872 to 1S76, 
from 188,000/ to 244,000/. , but the part taken by the com¬ 
munes in primary instruction is very limited. When compared 
for instance, with Germany, the share of these expenses 
which falls on the State, is as much as about 38 per cent, of the 
whole of the expenses of the country. The number of norma} 
schools for primary instruction was thirty-mne, for a population 
of 5,250,000 souls, i.«„ one normal school for every 141,970 
Inhabitants. But the instruction, and yet more the inspection, 
remain still mostly in the hands of the Catholic clergy, and the 
general results of the efforts made by the State, though showing 
some improvement during the last ten years, arc by no means 
satisfactory. Steps are being taken to introduce the teaching of 
natural science into primary schools. Thus, M. Couvreur ably 
advocated in the House the foundation of a central and same 
local pedagogical museums, on the plan of that of St. Petersburg, 
which museums would be permanent exhibitions of recent im¬ 
provements made in Europe and America in the elementary 
teaching of natural BCience , he also recommended institutions 
where the value of the various methods and apparatus could be 
submitted to experiment and discussion. Such a museum is to 
be opened before long by the city of Brussels The Ministry 
also recommends to teachers to give to their scholars some 
elementary notions in natural science, applied to agriculture. 

The first number of Fetermann's Mittheilungeu for 1877 con- 
tains several papers of much value, There is the first instal¬ 
ment of a paper on the ethnology of Russia, in which this 
question is gone into with the usual thoroughness, accuracy, and 
detail of Lhn journal , it is accompanied by a carefully-con¬ 
structed map, embracing the whole of Russia in Europe and 
Aflia, as well as some of the neighbouring territories, Dr 
Loctihe describes the results of a journey by himself and Dr. 
Falkenstem, in 1875, up the Killoo or Kuilu river, in Loango ; 
he gives some important notes on the natural history of the 
district. E Tessier gives a rlsumJ of M, J. Dupuis' travels in 
South China, and Dr A. Muhry discusses the geographical con¬ 
ditions of some European storms In a short paper we are in¬ 
formed that Clemens Denhardt has been making preparations 
for some time for on exploring expedition into Central Africa, 
the particular region which he intends to occupy being that 
bounded by the Indian Ocean, the east and south of the 
Abyssinian Mountains, the Nile and its tributaries, the great 
lakes, Kdimanjaro and the River Dona—a region still almost 
entirely unknown A feature of great interest and the highest 
importance has been commenced in this number, viz , a monthly 
summary of geographical work in the various regions of the 
globe, by Dr Behm. The first instalment embraces the last 
three months of 1876, and its regular continuance will make the 
Mtttheilungtn almost all that could be desired as a geographical 
journal. 

M. Fouqufc has been appointed professor to the College of 
France, In room of the late M. Charles SL Claire-Deville, 
whose pupil and assistant he was. 

At the next meeting of the Society of Telegraph Engineers, 
to be held on the evening of Wcdnmday the 14th Inst, Mr. 


W. H. Preece wdl read a paper on 11 Shunts and their Applica¬ 
tions to Electrometric and Telegraphic Purposes.” 

We have received the fust number of a new monthly popular 
Norwegian scientific journal named after our own, PJaturceu- 
The editor is Hans H. Reusch, and among the list of contri¬ 
butors ts the well-known name of Prof. Sara. 

Prof, de Dary, of Strassburg, has declined the offer of the 
Botanical Chair in Tubingen rendered vacant by the death of 
Prof. Hofmeister. 

Dr. Henry Muir head, of Cambuslsng, has offered to the 
University of Glasgow the sum of 2,100/ as an endowment fora 
Demonstrator of Physiology in connection with the Chair of the 
Institutes of Medicine. The object of the endowment is the 
promotion of medical science by the training of young men ot 
.suitable capacity to become teachers and investigators of physio¬ 
logy, and as this train Log 11 best attained by actual work in the 
laboratory and by practical experience In the art of teaching, the 
demonstrator will be regarded as a teaching assistant to the pro¬ 
fessor, while he will also be encouraged to pursue independent 
original investigation, and will be aided by the use of all the 
laboratory appliances 

The third edition of “ L’Homme Fossile en Europe," by 
the late II. Le Hon, being out of print, a fourth edition, just 
appeared in Brussels, will be the more welcomed as it contains, 
besides a short biography of the author, numerous additions by 
M Ed Dupont, referring to the recent discoveries m this de¬ 
partment, and bringing this most valuable work to the present 
level of our knowledge as to the origin of man. 

We are glad to see that a second edition of Dr. Frank 
Clo wes’s 11 Elementary Treatise on Practical Chemistiy" (J. and 
A Churchill) has been published, with some useful additions. 
We noticed the first edition in vol xi. p. 107. 

In the South Australian Pegistsr, of November 28, 1876, is an 
interesting lecture by the Rev. S J Wh tmee, on the Ethnology 
and Philology of Polynesia, lie contends that over all Poly¬ 
nesia there are two distinct types of people, a brown race 
connected with the Malays, and a black, or negro race, con¬ 
nected with the Papuans. There u also a thud and very much 
mixed race, to which Mr Whitmee could not vcnLure to give a 
name or assign an origin. 

We have received a separate reprint from the Philosophical 
Magaunty of Capt. Abney’s paper (l 0n the Alkaline Develop¬ 
ment of the Photographic Image." 

Prof. Dieterici, of Berlin, Bought to show in a public lec¬ 
ture, delivered a few days since, that Lhe theories of Darwin were 
by no means novel, having been essentially published by learned 
Arabs in the tenth century 

We have received several numbers of the Bulletin of the 
Toney Botanical Club of New York, containing interesting 
papers which relate chiefly to botanical subjects of local interest. 

The additions to the Zoological Society’s Gardens during the 
past week include a Pig-tailed Monkey (Macacos nafustnnvs) 
from Java, presented by Dr. Broadbent; a Brazilian Tree Por¬ 
cupine (Ctrco(a 6 cs prehtnsilis) from Trinidad, presented by Mr, 
Eliot S. Curreyj three Amherst Pheasants (Thaumaiea am - 
herst iif) from Chino, presented by Dr. A. P. Reid ; a Yellow- 
fronted Amazon [Chrysotu ockroeephala) from U. S Columbia, 
presented by Mr. F. A. B Geneste; three Rhomb-marked 
Snakes (PsammophyInx rhombtatus) from South Africa, presented 
by the Rev. F. H. R. Fisk; an Ocelot (Fehs purdahs) from 
South America, three Andrean Geese [Bernicla mshsnoptcra) from 
Peru, purchased; two Double-striped Thickness [QLdtetumut 
buti lotus) from Central Anuria, purchased. 
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SOCIETIES AND ACADEMIES 

London 

Royal Society, January 25—" Description of the Living 
and Extinct Races of Gigantic Land Tortoiies, Parts ni and iv 
The Races of the Aldabra Group and Mnscarene Islands " 
(conclusion), by Dr. Albert Gunther, F.R S. 

In continuation of, and concluding, the researches into the 
history of the Gigantic Land-Tortoises, rend before the Royal 
Society on June 20, 1874, and published in the 165th 
volume of the 11 Philosophical Transactions," the author treats 
in Parts ill. and iv. of the Tortoises of the Aldnbra Group and 
Ma'carenes. 

By the addition of the valuable materials obtained by one of 
the naturalists of the Transit of Venus Expedition to Rodrigue?, 
and hv the Hon. Edward Newton in Mauritius, as well as by the 
aid of supplementary information received from other sources, 
the author has been enabled to show in the present parts of his 
paper that the round-headed division of Tortoises is confined to 
AJJabra and never extended to the Mascarenes proper, and that 
the Tortoises from the latter islands can he externally, though 
not (ideologically, distinguished as a whole from the Galapagos 
Tortoises, as will be seeu from the following aynopsia — 

Nuchal plate absent. Frontal portion of the skull Hat. 
Fourth cervical vertebra biconvex. Pelvis with broad sym- 
physinl bridge. 

A Gular plate double, sternum 
of moderate extent , Gaj apagos Tortoise* 

B. Gular plate single; sternum 
short Mascarfne Tortoises 

a. Carapace thin, thickened towards the margins ; centre 
of the last vertebral plate raised into a hump, which 11 
separated from the penultimate vertebral by a trans¬ 
verse depression : Tortoises of Mauritius (T truer- 
rata , T inefta t T mdiea , T. leptocnetnu) 
f). The entire carapace extremely thin and fragile, all the 
bones very slender Tortoueof Rotinguez {T vosmern) 
II. Nuchal plate present Frontal portion ol the skull convex 
Third cervical vertebra biconvex. Pelvis with narrow sym- 
physial bridge Gular plate double Carapace thick Al- 
dahra Torioisks (T. elep/ianlwa, T daudinu , T ponderosa y 
7. holohssa) 

Linnean Society, January 18 —Prof. Allman, president, in 
the chair —Three new Fellows were elected, viz , Dr W 
Miller Ord, Thos Rout ledge, and S. D. Titma*. —An inUrest- 
mg and scientific memento of the ill-fated Polans Expedition 
was exhibited by Mr. R. Irwin Lynch. Thu consisted of a pot 
of growing wheat which had been sown from the grain left in 
Polans Bay, 8i° 38' N , by the American Expedition. Capt. 
Sir George Narei, ui a letter to Dr. Hooker, says that the grain 
in question had been exposed to the winter frosts, 1872-76, 
notwithstanding the intense cold it had been subjected to, the 
above sample grown at Kew gave 64 per cent as capable 
of germination A grain of maize, among the wheat, which 
also sprouted, possessed even greater interest, inasmuch as 
being a truly tropical plant.—The amphibious and migratory 
fishes of India formed the subject of a paper by Dr. Francis 
Day He first instanced many forms which respire air direct, 
can live for long periods after their removal from water, and 
are but little affected by a bandage being placed round their 
gdlH, preventing the use of that or^an. The Saccobranchus was 
shown to have a distinctly amphimous circulation, venous blood 
being sent by the pulmonary arLery to the respiratory iac, and 
arterial blood being returned from it to the aorta He ques¬ 
tioned the accuracy of the swim-bladder of fishes, bemg the 
hotnologue of the respiratory bladder of amphibia, and ob¬ 
served that in the Saccobranchus both a respiratory sac and 
a swim-bladder oo-existed, the one along the muscles of 
the back, the other more or less, j inclosed in bone but posses¬ 
sing a pneumatic duct.—Mr. G J. Romanes read a second notice 
on varieties and monstrous forms or Medusa He expressed 
surprise that among the jelly fish—at least the naked-eyed group, 
with their lowly grade ot organisation and proneness to exhibit 
the phenomena or gemmation—examples of monstrous and mis¬ 
shapen forms are comparatively rare In those cases met with, 
especially In Aurelia aurtla , the deviations from the normal type 
nearly always occur in a multiplication or in an abortion or 
suppression of entire segments. *Sb» affects the segments of the 
umbrella in a symmetrical manner, whilst the ovaries and manu¬ 
brium, to a certain extent, may or may not be implicated. , 


Chemical Society, February 1 — Prof Abel, F.R .5 , pre¬ 
sident, in the chair —Dr PI. E. Armstrong read a paper on 
! Kekulrf's and Ladenburg’s benzene symbols, in which he dis¬ 
cussed the relative value of the two symbols as a means of ex¬ 
pressing the known reactions of benzene and its derivatives, ex¬ 
pressly pointing out how Ladenburg’s pnsm symbol was more 
in accordance with our knowledge of the quinoncs ; hut that up 
to the present time, although it might be considered proved that 
111 benzene six carbon atoms were linked together in a closed 
chain, we had no evidence to show the manner in which the 
atoms were united. Subsequently Mr W. H. Perkin read a 
paper on the formation of coumanne and of cinnamic, and of 
other analogous acids from the aromatic aldehydes These acids, 
of which twenty arc described in the paper, were obtained by the 
action of a metallic salt and acid anhydride, such as sodic acetate 
and acetic anhydride on an aromatic aldehyde ; the latter part of 
the paper contained an account of the aculs obtained from 
coumann. 

Anthropological Institute, January 30. —Annual meeting. 
— Col A Lane Fox, F. R S , president, in the chair—The 
Treasurer presented his Report, which showed that the finances 
of the Society were in a satisfactory condition The President 
delivered his anniversary address. It gave a short rhumi of the 
papers that had been read during the past year From the 
Report of the Council it appeared that there had been an 
increase of members in 1876 over death* and retirements The 
following Officer* and Council were elecLcd to serve for 1877 .— 
President, John Evans, F R S Vice-presidents ■ Prof. George 
Busk, F R S , Hyde Clarke, Col. Lane Fox, F.RS.A W. 
Franks, F.R 5 , Francis Galton, F.R S, E Burnet Tylor, 
F RS Directors and Hon Secs . E. W, Brabrook, F.S A., 
Capt. Harold Dillon, F S A. Treasurer, J. Park-Harrison, 
M A. Council J Bed doe, F.R S , J Barnard Davis, F R S , 
W Boyd Dawkins, FRS, W L Distant, Robert Dunn, 
F KC.S , Charles Harrison, F.S A , H II Howorth, F.S A., 
Prof T Melt Hughe*, F G S , Prof Huxley, FRS, A. L. 
Lewi*, Sir John Lubbock, Bart, M P , F R.S , R. Biddulph 
MarLin, F G II Price, FRd S., J. E Price, F S A , Prof. 
Kollcbton, F R S , F W Rudler, FGS.C R. Des RuffiereB, 
F R S.L, Lord Arthur Russell, M P , Rev Prof. Sayce, 
M.R A S , M J. Walhouse, FR.AS 

Victoria Institute, January 5 —Dr. C Brooke, F.R.S,, in 
the chair. Mr David Howard, FCS, read a paper upon the 
structure of geological formations as an evidence of design. 
After which, a paper by Principal Dawson, F,R.S, on the 
recent discovery of numerous flint agricultural implement in 
AmeriLa was read. 

Institution of Civil Engineers, January 30. —Mr. George 
Robert Stephenson, president, in the chair —The paper read 
wa* on the combustion of refuse vegetable substances for raising 
steam, by Mr. John Head, Assoc ln*t. C.E. 

Berlin 

German Chemical Society, January 15.—A. W. Hofmann, 
vice-president, in the chair. E. Mulder wishej to substitute the 
following expression, M = d f for the usual expression of the law 
of Arvogadro, M — 2 d, by accepting as the atomic weight of 
hydrogen not I, but o 5 —I. Boguski and N. Ka gander, in con¬ 
tinuing their researches on the quantity of carbonic acid evolved 
in. a given time by the action on marble of acids of different 
strength, arrives at the concluiion that the velocities of the evolu¬ 
tion of carbonic acid are inversely proportional to the molecular 
weights of the acids employed,—A. Chnstomanos recommended 
several modifications of the usual methods ol analysis of chrome- 
iron-ore.—A. Basarow described for lecture purposes a miniature 
torpedo, containing only three grama of gunpowder, and suffi¬ 
cing to throw up water from a pail to Lhe height of twenty 
or thirty feet —F. Frenchs proposed, for organic analysis, 
to heat the compound in sealed lubes wuh oxide of mer¬ 
cury, and to determine the volumes of CO R and of O.— 
C Got tig has found that the ordinary method of forming alde¬ 
hydes from acids by distilling their calcium-salts with Tormiate 
of lime, holds good for the production of eihyl-salycylic alde¬ 
hyde, but not of salicylic aldehyde —A. Ladenburg has observed 
slight differences in the two bodies, N{C,Hj,) 3 C 7 H 7 I fiodo- 
benzyl-tn ethylamme) and NlCgllg^CjHr. 0,11,1 (lodo-ethyl- 
diethyl-benzylamine), the former, treated with HI yielding 
iodide oF benzyl, while the second does not yield, this product. 
He thinks, therefore, that these two compounds are isomeric, 
that nitrogen is tnatomic, and N 1 I,.IIC 1 a molecular combina- 
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tion, The nine chemlit stale* oxythymochlnone to have the 
melting-print, I73°-I74° ( end not 187*, as formerly observed. 
He upnoldi the vlewm regarding the constitution of this body 
lately published by him in a separate form.—R. Anschutz and 
G. Schultz obtained phcnsnthreitchlnommide by the action of 
alcoholic ammonia on phenanthrenchlnone, 

CuHbO, + NH. = C u H b NO + HjO. 

—H. Schwanert reported on several derivatives of dinitrotoluol- 
■ulphonic acid a.—A. Bemdtsen described the aldehyde of 
thiobenzoic acid obtained from thlobenzamide by the action of 
nail cent hydrogen — 


C a H,. CS. NHj + aH =1 C B H B .CS . H + NH B . 

tbJobenzido thioheozaldehyde 

A second body formed simultaneously forms the subject or further 
investigations. The same chemist has succeeded in transforming 
acetonitrile into acetothiamide, colourless prisms fusing at 
108 0 .— 

CII„ CN + SH t = CH„CS NH S . 

C. Seuberlich, by the action ot sulphuric acid on a mixture of 
gallic and benzoic acids, has obtained black metallic needles of 
anthrag&llol, C l4 H B O 0 .—C. Liebernuum communicated that H 

E. Armstrong has transformed nitrosothymol into amidothymol 
and into thymochinone by oxidation, and that R Schiff has proved 
that nitrosothymol can be transformed into ordinary dinitrothy- 
mochmone These facts prove the relative position of the 
constituent groups to be different than supposed by Ladenburg, 

F. Tlemann described a new acid, C B II i0 O 4 , homovanillinic 
add, obtained from acetyl-eugenol by oxidation, which, treated 
With alkali, yields hnmoprotocatechic acidj C 8 H„0 4 . The rela¬ 
tions of Lhese substances are — 


( COOH 
C fl II B ] OCH„ 

(oh 

Vanillinic 


I COOH 
C„H a OH 
(OH 

ProloCBiochic acid 


l CHjCOOII 
C fl H B ] OCU, 

( OH 

H o (M v ami lime 


C„H S 


CH.COOH 

OH 

OH 


HomoprotOLdtechic acid 


Conjointly with A. Herzberg, the same chemist has obtained 
cinnamic acid by the acLion of acetic anhydride on benzaldehyde. 
The reaction gives a better yield than chloride of acetyl, and is 
also applicable to salicylic aldehyde and to vamllinc.—C. Vogel 
communicated spectroscopic reactions of magnesia with purpurme 
and with cochineal — The chairman read a letter of Prof F 
Wohler, in Gottingen, in which he accepts the office of president 
of the Society for the ensuing year, with thanks for this acknow¬ 
ledgment of his past services to science 


log and tempering. Influence the phenomenon. (Particular! 
later). Bottle glass for bolding an add liquid like wine should 
not irlsate under action of acids ] if it does the liquid is quickly 
altered. The author's method enables him to test the quality of 
a glass beforehand, by submitting it to dilute hydrochloric acid, 
—Report on a memoir by M Henri Becquerel, entitled " Ex¬ 
perimental Researches on Magnetic Rotatory Polarisation/* He 
studies the relation between tmi property and the index of refrac¬ 
tion, examining bodies with a high index ; and these he finds to 
have a high rotatory power. In solutions of salts the rotatory 
power increases rapidly with the concentration. He demonstrates 
also an anomalous rotatory dispersion accompanying negative 
magnetic rotation.—On the products obtained by calcination. In a 
closed vessel, of the wash (vttiassrt) of molasses of beet, by M. 
Camille Vincent. —On a new arrangement of the rods of lightning 
conductors, by M. Janiant. The rods are generally six metres 
long 1 , weigh not less than 120 kilogrammes (involving much 
strain), and cost, with their copper point, some 300 francs. The 
author arranges four iron corner channels in form of a quad¬ 
rangular pyramid connected at the base by iron sockets attached 
to the timber work, At the top the channels are thinned to the 
prescribed diameter of 2 cm. for the copper point, and this is 
screwed on an iron rod, which traverses the system from top to 
bottom, and ensures metallic communication with all the parts. 
The system weighs only 20 kilogrammes, and is half the price of 
the other —On the effects produced by introduction of foreign 
substances into carbon, m preparation of carbon points for the 
electnc light, by M. Gaudum These experiments were made 
in 1875, with phosphate of bone, lime, chloride of calcium, 
borate and silicate of lime, pure precipitated silicon, mag¬ 
nesia, borate and phosphate and magnesia, alumina, and 
silicate of alumina. The salts of lime gave the greatest increase 
of light , with the first substance, the intensity was doubled. 
Silicon diminished the light.—Treatment of phylloxensed vines 
by sulphide of carbon fixed in pulverulent matters, by M. Four- 
net—On the necessity of abandoning the Daumd areometer and 
replacing it by Gay Lussac’s densimeter, by M. Maumenc.—On 
the development of the ellipse, by M. Laguerre —On the twu 
theorems of M Clebsch relative td curves quarrable by elliptic 
functions or by circular functions, by M. Marie,—Researches on 
the spectra of metals at the base of flames, by M. Gouy. The 
base of the flame gives, up to a very small height, a spectrum 
resembling the electric spectrum of the metal examined —On the 
preparation of alkaline nitrites, by M. Etard —Researches on 
the formation of natural sulphurous waters, by M Flauchud. 
Sulphurous mineral waters owe their formation to the reduction 
of various sulphates produced under Lhc influence of living 
beings acting like ferments. It Is possible that not every sulphu- 
ration of water is attributable to ferments, os acetic acid may be 
produced by spongy plaUnum as well as mycodertna autt 
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Academy of Sciences, January 29.—M. Peligot in the 
chair.—The following papers were read -—Note on the stability 
of arches, by M. Resal. He gives an analytical demonstration 
of the theorem, that when the thrust at the key-itone of an arch 
is minimum the curve of pressures Is tangent to the intrsdos at 
the joint of rupture.—Reply to Dr Bastian, by M Pasteur. 
He defies Dr. Bastion to obtain the result he got with sterile 
urine, provided only the solution of potash used be pure, 
water pare, and pot ash pure, both exempt from organic 
matters If Dr Bastion takes impure potash, M Pasteur 
authorises him to take it or anything else in the English 
pharmacopoeia, if only it be heated previously to no degrees 
for twenty minutes or 130 degrees for five minutes.—On 
the germs of bacteria in suspension in the atmosphere and in 
water, by MM Pasteur and Joubert An inquiry suggested by 
the discussion with Dr Basuan The germs are shown to be 
very numerous in water, like that of the Seine; they occur in 
tile distilled water of our laboratories, and can travene all filters. 
They are absent from water of springs In the interior of the 
ground that has not been reached oy dust from the atmosphere 
nor by water circulating above ground.—Researches on the 
filiation #f glass, by MM. Frdmy and Clem and ot. They repro¬ 
duce at will the irisation sometimes observed in glass (from some 
old tombs, &c>), by subjecting gins under heat and pressure, to 
the action of Water containing riant 15 per cent, of hydrochloric 
add. The chemical composition and the conditions of anneal- 
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DARWIN ON FERTILISATION 
The Effects of Cross - and Self Fertilisation in the 

Vegetable Kingdom, By Charles Darwin, M A, F.R S., 

&c. (London: John Murray, 1876) 

EW as ore the students of vegetable physiology 
in this country, it 19 very far from a mere 
boait to say that, with Mr. Darwin’s aid, we have 
no reason to shrink from comparing English work in 
this subject with that done abroad. Mr. Darwin has 
sometimes lamented that he is not a botanist, yet it would 
be difficult to name any scientific man with an accepted 
claim to that description who could point to more valuable 
botanical work than his studies of heterostyled plants, 
the fertilisation of orchids, and the habits of climbing and 
insectivorous plants. As to the present volume, there is 
no risk whatever in stating that it at once takes and will 
always retain a classical position in botanical literature. 
And when one considers that these are not the only 
things which have come during late years from the same 
apparently inexhaustible treasury, and when one remem¬ 
bers also that the great student who has filled it has 
throughout struggled with difficulties Which would have 
effectually quenched the energy of most men, one may 
allow oneself to wonder whether Mr, Darwin's own 
scientific activity is not itself a more than remarkable 
biological problem. 

There can be no doubt that the publication of the 
present work 15 extremely opportune An enormous body 
of observations, of which a great part have been brought 
together by Dr. Hermann Muller, have solidly confirmed 
the well-known induction stated by Mr. Darwin in 1862, 
that "nature abhors perpetual self-fertilisation." Most 
persons who have studied the subject have been satis¬ 
fied that the facts safely covered the conclusion that the 
varied adaptive contrivances in flowers really had for 
their object the prevention of self- and the promotion of 
cross-fertilisation, even if nature chose to preserve an 
impregnable silence as to the reason of her abhorrence 
of the former process. There have not, however, been 
wanting those who have attempted to explain away the 
significance of all that had been stated. Not seeing the 
mischief of self-fertilisation, they have hastily assumed 
that it had none, and thence have arrived at the conclu¬ 
sion that the cause of the adaptive modification of flowers 
must be sought for elsewhere. 

At any one period the area of knowledge is always 
bounded by a wall too high to see over, and against 
which it is easy but not profitable to bruise one's 
head. It is difficult to say whether it requires more 
genius to scale the wall at one dash or to pass out by the 
doors which are everywhere provided for those with eyes 
to see them. And though no one would have the rash¬ 
ness to suggest that there was anything defective in Mr. 
Darwin's scientific vision, yet there is some comfort to 
be derived from the fact that he gives from his own 
experience a most instructive instance of the real diffi¬ 
culty that even the greatest of investigators may feel in 
emancipating himself from the limits which ptepoises- 
lion—conscious or unconscious—constantly oppose^ to 
Vol. xv.—No, 381 


the progress of research. Without, of course, having a 
shadow of doubt that nature had some need to satisfy in 
so laboriously struggling to prevent self-fertilisation in 
plants, Mr, Darwin was content to suppose that it might 
be injurious in the long run, in some way difficult, at 
present—if ever—to be analysed, and, to use his own 
words .— 

“ That it would be necessary, at the sacrifice of too much 
time, to self-fertilise and intercross plants during several 
successive generations in order to arrive at any result. 
I ought [he continues] to have reflected that such elabo¬ 
rate provisions favouring cross-fertilisation, as wc see in 
innumerable plants, would not have been acquired for the 
sake of gaining a distant and slight advantage, or of 
avoiding a distant and slight evil ” (p 8) 

In fact an observation almost accidental led the way 
to the remarkable discoveries recorded in the present 
volume Of these an article in the Academy (August 
28, 1875) by Mr. George Darwin gave, I believe, the 
first intimation, and raised m the highest degree our ex¬ 
pectations “My father," he stated, 11 has now been 
carrying on experiments for about nine years on 
the crossing of plants, and bis results appear to him 
absolutely conclusive as to the advantages of cross- 
fertilisation to plants." Mr. Darwin informs us that he 
was led to the investigation by the manifest contrast pre¬ 
sented by 11 two large beds of self-fertilised and crossed 
seedlings from the same plant of Ltnaria -vulgaris " 
(p. 9), in which he found to his surprise that "the crossed 
plants when fully grown were plainly taller and more 
vigorous than the self-fertilised ones." His "attention 
was now thoroughly aroused," and two-thirds of the pre¬ 
sent volume are devoted to the very extended course of 
experimentation, the results of which Mr. Darwin puts 
forward in confirmation of the conclusion which his first 
and accidental observation suggested. These results 
deserve and will receive the most careful study at the 
hands of botanists, but it would be scarcely useful within 
the limits of this notice to examine them in any detail. 
They appear, however, to me, to demonstrate completely 
the advantage which cross-fertilised plants obtain in all 
that concerns their struggle for life—in increase of size, 
of bulk (ai measured by weight), and of fertility, as well 
as in precocity of flowering and capacity of resisting 
adverse external influences. 

The remainder of the volume is, however, occupied 
with general discussions, upon which it may be interest¬ 
ing to make some remarks. The process of gaxnogenesu 
, essentially consists in n the physical admixture of proto¬ 
plasm derived from two sources." Mr. Darwin's invests 
gations have left no room for even a shadow of a doubt 
that the object of nature inbnnging about this result is to 
secure for the starting-point of the new organism a proto¬ 
plasmic mass made up of elements which have been inde¬ 
pendently individualised or differentiated by exposure 
to different external conditions. Mr. Herbert Spencer 
explains this by the need which the manifestation of life 
involves for continually disturbing the condition of mole¬ 
cular equilibrium to which all things in nature gradually 
tend. But as Mr Darwin hints, this mode of explanation 
scarcely does more than restate the empirical facts which 
we may now sum up by laying that for gomogenesli to 
give the best mult a certain mean differentiation—vary- 

x 
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ing much for different organisms—in the sexual elements 
which take part in it is necessary. And in so far as Mr. 
Spencer's theory suggests on analogy to chemical change, 
it is perhaps leading us away from the direction of real 
explanation altogether. 

The use of the phrase "mean differentiation" perhaps 
conveniently expresses Mr Darwin's ingenious and most 
probable correlation of the facts of hybridisation with 
those of self-fertilisation. 

u It is an extraordinary fact that with many species, 
flowers fertilised with their own pollen are either absolutely, 
or in some degree, sterile ; if fertilised with pollen from 
another flower on the same plant they arc sometimes, 
though rarely, a little more fertile; if fertilised with 
pollen from another individual or variety of the same 
species, they arc fully ferule ; but if with pollen from a 
distinct species, they are sterile in all possible degrees 
until utter stenhLy is reached We thus have a long 
series with absolute sterility at the two ends , at one end 
due to the sexual elements not having been sufficiently 
differentiated, and at the other end to their having been 
differentiated in too great a degree, or in some peculiar 
manner * (pp 455, 456). 

In this mode of regarding phenomena which at first 
hardly seem to have anything in common, and embracing 
them under a single “ expression," there is a neatness 
quite mathematical. Mr. Darwin admits, however, with 
characteristic frankness that in thus breaking down the 
fundamental difference between species and varieties, he 
^traverses a prejudice which 11 it will take many years to 
Itmove " (p 467). 

But it is possible to go even further and regard ga- 
mogenesis and agamogenesis ihemsclves as particular 
cases of a generalised process. Every organism, whether 
sexually produced or not, may be regarded as an aggre¬ 
gate of cells derived from a single mass of protoplasm 
which has undergone repeated division. Fertilisation, as 
Prof. Huxley has remarked, 1 is only "one of the many 
conditions which may deteimine or affect that process/' 
And this remaik probably supplies the explanation of the 
undoubted fact that amongst flowering plants as in every 
other part of the vegetable kingdom, there is every grada¬ 
tion between plants which are simply incapable of self- 
fertilisation and therefore would die out if they were not 
perpetually crossed, and others m which sclf-iertihsation 
is the rule 

"Some few plants, for instance, Ophrys api/era y have 
almost certainly been propagated in a state of nature for 
thousands of generations without having once been inter¬ 
crossed ; and whether they would profit by a cross with a 
fresh stock is not known. But such cases ought not to 
make us doubt that, as a general rule, crossing is bene¬ 
ficial, any more than the existence of plants which in a 
state of nature are propagated exclusively by rhizomes, 
stolons, &c. (their flowers never producing seeds), should 
make us doubt that seminal generation must have some 
great advantage, as it is the common plan followed by 
nature" (p. 439). 

Still there is Toom for believing tbit nature may be able 
to give more or less freely to plants, but in some other 
way, those benefits which gamogeneiis, especially in its 
more differentiated forms, undoubtedly confers. It may 
be one of nature's favourite expedients, and yet not the 
only one. It is highly important to bear this in mind 
and to keep clearly in view what it js exactly that Mr. 
Darwin has done. He has explored, and in a manner 

1 f< Encylcopxdu Britinmu," Art Biology p p. 6B7. 


which had never been attempted, much less accomplished 
before, thr precise utility of cross-fertilisation, and has 
consequently given enormously increased force to all argu¬ 
ments drawn from the adaptive arrangements that piomote 
it by demonstrating their extreme urgency. But he has not 
tied nature's hands to doing her work with this implement 
alone, and therefore he is not open to the objection which 
some persons will probably urge, that cross-fertilisation 
cannot be so important, seeing that many plants get 
on apparently very well without it. This is, indeed, as 
if one were to argue that the printing-press cannot have 
had the influence attributed to it, seeing that there have 
been those who expressed their meaning excellently well 
with the help of the fore-finger and some sandy soil. 

The evidence which Mr. Darwin has collected leads 
almost irresistibly to the conclusion that the benefit de¬ 
rived from gamogenesis does not depend upon any 
mysterious property inherent in the process itself, but 
that "change" is to be regarded as at the bottom of 
the benefit derived from it; intercrossing, in fact, ceases 
to be beneficial if the plants crossed have been for many 
generations exposed to the same conditions. The advantage 
is, in fact, of the same kind as that which all organisms 
seem to derive from "an occasional and alight change in 
the conditions of life." “ But the offspring from a cross 
between organisms which have been exposed to different 
conditions [and therefore differentiated] profit in an in¬ 
comparably higher degree than do young or old beings 
from a mere change in their conditions " (pp. 454, 455), 
and the reason is thaL 11 the blending together of the 
sexual elements of two differentiated beings will affect the 
whole constitution at a very early period 0/ life, whilst 
the organisation is highly flexible " But as change may 
be of the most variable amount, the corresponding diffe¬ 
rentiation maybe equally variable. In some cases it must 
be exceedingly small; amongst the Conjugate) for exam¬ 
ple, in fthynckonema, two adjacent cells of a filament unite 
by small lateral processes which bridge over the interven¬ 
ing septum. And the bridge being very narrow, one 
cell is forced to become the recipient of the contents of 
the other and the sexual differentiation of the two conju¬ 
gating cells is thereby established. In Vauckerta , where 
the protoplasm is continuous through the whole vegetative 
portion of the filamentous organism, the sexual organs 
arc formed by small adjacent processes which are merely 
parted off from the common protoplasm of the filament 
which bears them. This must also be an extremely close 
case of self-fertilisation, but as fertilisation is effected 
by motile antherozoids, there is a remote possibility of an 
occasional cross. The hermaphrodite conduion in such 
cases may easily be conceived to have been developed 
from a stage in which conjugation alone obtains. 

It would notbe difficult to show that all through the vege¬ 
table kingdom the hermaphrodite condition precedes the 
dioecious. Thus in ferns where the sexual organs are deve¬ 
lopments of epidermal processes on the peculiar inter¬ 
mediate generation known as the prothallmm, there is 
almost every condition which is met with in flowering 
plantj. The female organs (archegonia), however, require 
more than one layer of cells for their ultimate develop¬ 
ment, and are consequently matured later than the male 
organs (antheridia). Hence ferns tend to be preteraA- 
drous and therefore functionally dioecious; and as it fre- 
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quently happens that the young prothallium gets arrested 
in its development without reaching the stage in which 
archegoma are produced, such prothalha will be exclusively 
male by arrest of development. It can hardly be doubted 
that in an analogous manner male flowers have arisen in 
diclinous flowering plants. In Osmunda amongst ferns 
the complete diacious condition is reached. There can, 
in fact, be no doubt that ferns are habitually cross-fer¬ 
tilised, and there is also good reason to believe that they 
are even hybridised. It is further noteworthy Lhat whilst in 
Osmunda there is an agamic reproduction of the prothallial 
generation, in a few rare cases, as pointed out first by Dr. 
Farlow, the process of gamogenesis is wholly in abey¬ 
ance and the protlialhum gives rise to the spore-bearing 
stage agamogene tic ally. One might remark here that 
the probable absence of true gamogenesii amongst the 
larger fungi might be compared with this abnormal occur¬ 
rence in ferns, But another explanation suggests itself 
Amongst the Myxomycetes the continuous masses of pro¬ 
toplasm which constitute the plant in its active state, 
segregate into spores which eventually set fiee zoospores. 
These swim about to again coalesce into a plasmodmm. 
Sachs has suggested that this coalescence is of a sexual 
character, and in fact a kind of multi-conjugation ; and no 
doubt the zoospores, in Lbeir motile condition, will un¬ 
dergo a certain amount—Inconceivably minu.e it may be 
—of differentiation, due to slight differences in exposure 
to external conditions such as heat and light, and thus the 
end of a more regular sexual process may be attained, In 
the higher fungi there is nothing exactly comparable with 
this unless we compare with the fusion uf zoospores in the 
Myxomycetes the habitual inosculation and intergrafeing 
of the mycelial threads, the result of which must be to 
bring about an intermixture of somewhat differentiated 
protoplasm. 

Perhaps, therefore, on a review of Mr. Darwin's remarks 
on the subject of hermaphroditism (pp, 409,410), one may 
demur to his conclusion that the inonceuous condition 11 is 
probably the first Mcp towards heimaphroditi^n.” 11 seems 
not improbable lhat precisely the converse may be the more 
true. Mr. Darwin thinks “ that as plants became more 
highly developed and affixed to the ground they would be 
compelled to become anemoplulous in order to intercross. 
Therefore all plants which have not since been greatly 
modified would Lend still to be both diclinous and ane- 
mophilous.” But it does not appear that it is intended to 
limit this statement to flowering plants , yet it would 
certainly require some modification amongst Ptmdo - 
phyta for example. As we have seen, ferns, at any rate, 
are not diclinous, nor are they anemophilouf, yet they 
escape all the evil results possibly attending the herma¬ 
phrodite condition. The fact is that as long as plants 
possess motile antherozoids, and their sexual processes 
take place not in mid-air, but on damp soil, thcie is no 
need for the intervention of agencies like the wind or 
Insects to bring about cross-fertilisation. The natural loco¬ 
motive powers possessed by the antherozoids are sufficient 
to secure that. The difficulty began when the very limited 
mobility of the pollen tube was substituted for the amazing 
activity of the astherozoid. And it will throw a great 
deal of light on the queation as to whether the primordial 
flower waa diclinous or not\f one considers the manner in 
which it probably originated. 


In the first place, it must be remembered that the pro¬ 
cesses which take place in a “ flower 11 are, in a vascular 
cryptogam, spread over two distinct generations The 
drama which once had two acts is now compressed into 
one. Bearing this in mind, we shall find little difficulty in 
seeing in the sporanguferous cone or spike of Selaqinella 
the homologue of the flower For, like that, it is com¬ 
posed essentially of an axis bearing modified lateral 
appendages, some of which, in this case the upper ones, 
produce male structures—nucrospores—and the lower—fe¬ 
male ones—macrospores These bodies fall to the ground, 
and those from adjacent plants are moic or Jess com¬ 
mingled by the wind before sexual interaction begins to 
take place. Now, comparing a flower, we find that it also 
consists of an axis with modified lateral appendages, and 
if we call the embryo-sac a macrospore and the pollen- 
grain a micros pore, as wc are thoroughly justified in 
doing, then the only important difference between a “ Se- 
Aif/«tf//rt-fructi(icaUon" and a ir flower" is that the 
position on the axis or microsporc- and macrosporc-pro- 
ducing structures is inverted. 

How, then, do we proceed from one to the olher? 
Simply by prolonging the period during which micro- 
spores and macrospores remain attached to ihc parent 
plant. Instead of fertilisation being effected on soil 
moist enough to allow the antherozoids to move, sup¬ 
pose it take place on the parent plant in a comparatively 
dry atmosphere Antherozoids are no longer set free by 
the nucrospore, which simply puts out processes (of which, 
ihose from the microsporc of Salvuna —forming the very 
rudimentary male prothalha—are a kind of foreshadowing) 
towards the female organs developed from the macros pore. 
And there is precedent, for example, amongst ihe SaAro- 
legmetTy for such a reversion to a inode of fertilisation 
resembling conjugation (which fertilisation by a pollen 
tube really is) from a phase of motile antherozoids. 

There is a probability, then, that a flower originated by 
the retention oT macrospores (more especially'! within the 
structures of some plant-form not distantly 1 elated to 
Selagineila— such a flower would be extremely incon¬ 
spicuous, destitute of colour—these modifications being 
only subsequently acquired—and, what is more important, 
hermaphrodite. Diclinous flowers would arise simply by 
the arrest of development of either the male or female 
organs, and Ihis arrest would be only one 0/ the several 
modes by which nature determines the cross-ftriilisation 
which we now know to be beneficial, and therefore 
likely to be secured by the self-adjusting process of 
natural selection This view, by which flowers are re¬ 
garded as originally hermaphrodite, instead of, as Mr. 
Dai win suggests, monoecious, further supplies a very 
simple explanation uf the otherwise almost inexplicable 
nature of cleittogCne flowers. Those being inconspicuous 
and self-fertilising—are probably survivals of the original 
type. 

I am happy to be able to support what I have urged by 
the following passages from Mr. Bentham's presidential 
address to the Linnean Society in 1873. Criticising Stras- 
burger’s views as to the pedigree of phanerogams (which 
derived them from the diclinous Conifers), he remarks 
that if we accept them, 

" We must suppose that races, after having once 
secured the advantages of a total separation of the two 
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sexes and undergone modifications suited to their separate 
requirements, have again returned to their primitive state 
of sexual proximity, and commenced a totally different 
senes of modifications destined to counteract the evil 
effects of that proximity. A much more simple hypothesis 
would be that Conifers separated from the parent stock 
before the development of floral envelopes, the higher 
Dicotyledons before the separation of the sexes? 

The anemophilous fertilisation of the arborescent plants 
of cool countries is perhaps rather a climatic adaptation 
than a survival of a primitive condition, while the cases, of 
which many have been recorded, in which diclinous plants 
have produced hermaphrodite flowers—such as the papaw 
and pitcher-plant in the Glasnevin Botanic Garden de¬ 
scribed by Dr. Moore—would be easily explicable as the 
results of atavism, 1 e , of reversion to a former her¬ 
maphrodite condition. On the other hand Mr, Darwin's 
suggestion (p 410) that “ if very simple male and female 
flowers on the same stock each consisting of a single 
stamen or pistil, were brought close together and sur¬ 
rounded by a common envelope, in nearly the same 
manner as with the florets of the Composttie , wc should 
have an hermaphrodite flower," offers very considerable 
morphological difficulties. As a further argument that 
the flower originates like the fructification of Selagintlla , 
by the sexual specialisation of adjacent lateral appendages, 
one may point out Lliat the early stages in the develop¬ 
ment of macrospores and microspores arc indistinguish¬ 
able, while in flowering plants there is a reminiscence of 
this in the case of ovules occasionally being polleniferous 

Difficult as it is to resist discussing the suggestions 
which everywhere present themselves in this most inte¬ 
resting book, the limits of a review compel me to stop. 1 
will merely point out that here, as in so many cases, 
investigations undertaken from a purely scientific point 
of view are not without their practical utility. The pre¬ 
cise conditions which Mr. Darwin has ascertained as 
sufficient to fix in a fleeting variety any particular quality, 
wdl be of the last importance in the hands of cultivators 

Just two centuries before the date of this book Sir 
Thomas Millington, at Oxford (1676), laid the foundation 
of this branch of investigation by assigning to pollen on 
theoretical grounds its hitherto unknown function. This 
it only remained for Bobart, in the Oxford Physick Gar¬ 
den, to experimentally verify (t6Si) Science is the pro¬ 
perty of no nation, nevertheless one may feel some pride 
that the first and the last of (he capital discoveries that 
have been made in respect to plant fertilisation belong to 
Englishmen. W. T. Thiselton Dyer 


OUR BOOK SHELF 

Bulletin des Sciences Mathdmaiiques et Astronomiques. 
Tome dixi£me. Mars-Juin, 1876. (Paris: Gauthier- 
Villara.) 

We have no mathematical publication in this country 
covering quite the same ground as this admirable Bulletin* 
Indeed we hardly think such a journal could survive the 
issue of half-a-dozen numbers here. The late Mr. T. T. 
Wil k inson, in an interesting series of notices of “ Mathe¬ 
matical Periodicals," points out that such periodicals have 
“ formed'a distinguishing feature in our scientific litera¬ 
ture for upwards of a century and a half, 9 and quotes a 
remark of Pro£ Playfair (Edrnb. Rev., vol. xi.) to the 
effect that "a certain degree of mathematical science, 
and, indeed, no inconsiderable degree, is, perhaps, more 


widely diffused in England than in any other country of 
the world." These observations have reference principally 
to such Journals as the Ladfs and Gentleman's Diary. 

A very limited circulation, we fear, rewards the editors 
of the Quarterly Journal of Mathematics and the Mes¬ 
senger of Mathematics . Nor do we think the state of 
things would be greatly altered if such a publication as 
the one before us were started here. The division is 
mostly a triple one— a review, or reviews, of new mathe¬ 
matical works, followed by an analysis of the contents of 
current mathematical publications, occasionally supple¬ 
mented by an original paper, 

In the March number we have a long account of Dr. 
Lindemann J s edition of Clebsch's “Vorlesungen uber 
Geometric" (eraten Bandes erster Theil), a review of 
Rear-Admiral Sandy’s 11 Astronomical and Meteorologi¬ 
cal Observations" (1871, 1872), an analysis of Dr. Gun¬ 
ther's “ Lehrbuch der Determinanten—Theorie fiir Stu- 
dirende." We have also in this and the other numbers 
descriptions of the contents of Bellavitis 1 Rivista di 
Giornah , Catalan and Mansion's Nonvelle Correspond- 
ance Mathhnatique , Mathematische Annalen , GtornaU 
di Mate matte he, Monatsberichte, and like periodicals. 
Just noticing the interesting discovery that the Gaus¬ 
sian logarithms (loganthmes d'addition et de sous- 
traction) were first treated of by LeoneUi (Avril No, 
p. 164), his work having been translated into German m 
1806, and Gauss having published his table in Zach's 
Monattiche Corresponded in 1812, we pass on to two 
notices of mathematical histones. M. E. Heeler's 11 H11- 
toire des Mathtfmatiqucs, depuis leurs Ongines jusq'au 
Commencement du X 1 X° Si tele " (Mars No ), comes in 
for strong condemnation. At the end of the critique we 
read 11 nous terminerons cette analyse cn expnvnant le 
ddsir de voir bienidt paraitre dans notre langne un 
ouvrage sur l'histoire des mathdmatiques, dent par un 
mathdmaticien avec Lout le som que idclamc une t&che 
aussi difficile, et s'adressant, non k tout le monde , mais k 
ccux qui ont mifirdt ^ coonaitre celte hisloire ct que 
leurs dtudes meltent h mcme de la eomprendre." The 
importance of Hankel's 11 Zur Gcschichle der Mathematik 
im Alterthum und Mutelalter" in the eyes of the editor 
may be gathered from the fact that the notice of it takes 
up thirty-four pages out of the forty-eight Judging by 
the extracts and comments the work is one of much 
research, originality, and interest 11 Tel est le zdsumd 
bien incomplet du remarquable volume dont nous avona 
cherchd 2 l rendre compte. Nous espdrons que cc que 
nous venons de dire suffira pour engager tous ceux qui 
b'mtdressent i la science h lire le livre de Hankel, et pour 
en Zaire ddsirer une traduction dans notre langue.” is it 
too much to hope that now we have living amongst us a 
mathematician whose 11 great historical treatises are so 
suggestive or research ana so full of its spirit " this country 
will produce a work to rival M. Hankel's ? If it is too 
much to expect then we hope some one will do for us 
what the writer in the Bulletin desires for his own 

country. 


LETTERS TO THE EDITOR 

( The Editor does not hold himself responsible for opinions expressed 
by his correspondents . Mather can he undertake to return , 
or to correspond with the writers of refected manuscripts . 
Ho notice is taken of anonymous communications .] 

The Obsidian Cutlers of Melos 

During a tour in Greece in the put summer I obtained a 
small number of stone implements chiefly from the Island of 
Kytfcera (cerigo) and tbe Isthmus of Corinth, consisting of 
a few corn-crushers or poundns, and some celts. The Utter 110 
particularly dmniy and very thick in section, afid an usually a 
beach or torrent pebble of suitable form ground to a cutthut 
edge, and sometimes roughened by pecking at the othw tnir+y 
mity, u if to afford a firmer grasp for the hand. Their shape 
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makes them unsuitable for insertion into a handle except m here 
the implement is small, end here the roughening is absent I 
alio obtained a large number of the obsidian cores and flakes 
from the Ialadd of Melos, which are familiar to most collectors 
It U on these latter objects that I shall make some observations 

On examining a senes of these flakes I found a small number 
of them which presented a singular wavy pattern down the back 
ridge, which has evidently been produced by alternate pressure, 
or a sei ics of tape administered by some small instrument like a 
punch. 1 I have since procured some more cores and flakes with 
t)ie view of examining the question more carefully, and have 
been fortunate in securing some interesting evidence from ihem. 
Ont of a total of 230 obsidian flakes examined I have found 
39 which have this marking wuh more or less distinctness. In 
many cues the working is extremely rude, the alternate chipping 
wide, straggling, and uneven, and the depth of the depression 
and general character of the fracture such as to suggest con¬ 
siderable violence in the blows which produced it. In other 
cases the chipping is flatter and shallower, but still not very even. 
But in a very few choice specimens the chipping is ho even and 
regular as to produce a pattern not unworLby of ihe manu¬ 
factures of some of the 1 ' cnmpeil" Danish daggers. 

On examining a senes of small cores I was delighted to And on 
a few of them traces which leave no doubt that this curious 
marking was produced before the flake was deLmched from Lhe 
core. In addition to the beautiful parallel fluting for which the 
Greek cores are remarkable, I have found one ndge in some of 
the cores (in 22 out of 125) worked up into the serrated edge and 
ready for the blow which should have detached the flake. I have 
only hod the good fortune to find in one instance a flake still ih 
situ on Us core whose chipping will compare with the best speci¬ 
mens in my possession of detached flakes. Indeed on some of 
the cores the working is so rude os to form merely a jagged and 
irregular line instead of the beautifully clean ridge of ihe ordi¬ 
nary flaking, and without the evidence of the other flake* and 
cores, I should not have been able to interpret the intention of 
these ruder specimens. 

There is another form of working to be observed on a certain 
number of the obsidian flakes. They have in many cases, by a 
senes of very delicate and flat chippings, had their back ridge so 
modified or removed as to present a blade-like surface. In some 
cases this extends over the whole of the back of the flake, In 
others (where it has been a double-ridged flake) the chipping is 
merely enough 10 remove one ndge, making a blade like one of 
our own dinner knives, thinner at the cutting edge than on 
the blunt back. The intention in this case ls very evident, being 
merely to increase the cutting powers of the flake by removing ail 
impediments Here ogam Lhe chipping was effected while the 
flake was shli in situ. I hive two or ihree cores with one side 
flattened by Lhe removal of several iidges, and awaiting conver¬ 
sion into a knife-blade by a blow which never descended 

The use, however, of the flakes with the serrated back ndge, 
is more questionable. It u, I think, not possible to suppose 
that the working in this cose was put there os a mere piece of 
ornamental cutlery, although the similar crimping on the Danish 
daggers was certainly to. In Lhe best Mellon flakes the working 
is certainly highly ornamental, but such specimens are some¬ 
what exceptional, and in the majority of instances the working 
cannot be considered ornamental at all, and evidently does not 
aim at nicety and symmetry Hence we may reasonably con¬ 
clude that the purpose of the working was utility in the first 
instance, and ornament only incidentally. I think there is little 
doubt that these serrated flakes were manufactured to serve the 
double purpose of a knife and a saw (rasp, or file), and Lhey 
would be by no means inefficient tools in expenenced hands. 

I am not aware that attention has been called to thi.se pecu¬ 
liarities of the Greek obsidian flakes—or indetd that they have 
been hitherto ob served at all : and I have therefore thought it 
worth while to offer some account of this interesting instance of 
obsidian manufacture I am not aware Lhat any similarly worked 
flakes have been discovered in Mexico ; and I should be much 
interested if any of your readers could correct me on tku point. 

It Is Worth remarking that there are several aualiucs of Greek 
obsidian. The blackest and most bcsutiful is glow and lustrous, 
but will by no means compare with the obsidian of Mexico in 
these particulars. Greek obsidian has nearly always an under¬ 
tone of opaque green, There is, however, a quality which 11 a 
dull leaden grey/slightly UstrGua only, and lew vi&oous m its 

k Jfi* John fcvaiu, to whom f showed om of these, 11 of opimou that ihe 
marking has htoa produced ia tho second of tbs two ways Kwfcslod, via, 
by blows administered by a small set or pubch. 


composition, It breaks with the same fracture as the more 
lustrous qualities. 

When the flake is trimmed very fine, it Is frequently trans¬ 
parent, and if held to a strong light presents a beautiful grey 
and block "brindled" textuie 

The Greek cores are all of small sue, the longest which I have 
seen being just under three Inche? ; but I have one flake which 
measures 3i, and a few which vary between that and three inches. 
One most exceptional specimen, however, which is quite unlike 
any of ihe other*, and is weathered on both sides, measures 4! 
Inches by i| broad, has a rough CLatral ndge, a large bulb of 
percussion, and is in sectional thicknts* | inch. 1 have some 
shorter fragments approaching the same character. 

It will not have escaped Lhe notice of many readers that Dr. 
Schliemann found a number of obsidian " blades " (flakes, no 
doubt) in ore of the last opened of his tombs at Mykenae, together 
with twenty-five arrowheads of flint. Future discovenea in 
Greece will furnihh additional proof* of the general use of this 
material in early times, and I have little doubt Lhat Melos served 
as the “ Sheffield 11 of Greece, in the obsidian trade. 1 hod my¬ 
self the fortune to pick up a small fragment of the substance 
amongst the ruins o t TirynS 

1 have placed the senes of flakes, cores, &c , in Charterhouse 
Museum, where they con be seen by anyone who is interested ia 
them. Gerald S, Davies 

Charterhouse, Godabnu-g 


Ocean and Atmospheric Currents 

Iff a clever article m the Quarterly Rewew, on Lhe geo¬ 
graphical and scientific results of the Arctic expedition, which I 
have read with great interest, the following passage occurs .— 
1 ‘ Tile polar streams Aow southward as surface-currents os 
long aa they remain under the influence of northerly winds. 
When they reach the region of south-westerly winds they 
disappear under the warm waters of the Gulf Stream. And 
Lhis lor the simple reason that in each instance Lhe stream, aa 
Sir George Narcs says, will take the line of least resistance. In 
the case of a stream going before Lhe wind, Lhis will be on lhe 
surface ; when going against the wind, the line of least resistance 
will be some distance below it.” 

It is certainly very clever of ocean currents to dip below 
the surface, when they meet wuh a foul wind, but Lhat they 
do so requires proof, especially as the worm current in the 
North Atlantic, bound presumably irom the equatorial to ihe 
North Polar regions, makes a detour all along the north coast 
oi South America, deflected by the norih-east trade when it 
might apparently have accomplished its purpobe so much more 
directly by the simple expedient of dipping beneath the surface. 
I would beg to suggest that ihe disappearance of the polar 
streams under the warm waters of lhe Gulf Stream, as indicated 
by the writer in ihe Quarterly, is to be accounted for in a far 
simpler manner, viz , because owing to the high temperature of 
ihe Gulf Stream m the latitude where this particular phenomenon 
takes place, iL lb lighter than the fresher but far colder water 
of the polar stream. 

While I regret to differ from Six Geo. Nares, backed by so 
great an authority as Mr. Croll, I must question the possibility 
of wind piling up water to any gicat extent either on tne surface 
of Lhe open ocean, or even in inure confined water, of either 
great or uniform depth, as the water will, under those circum¬ 
stances, re-establish us equilibrium by running off below the 
surface. 

We know that in both the polar and equatorial basins, we 
have large volumes of water constantly running m at the bottom, 
or in case some of my readers may disagree with me, wuh refer* 
ence to ihe polar basins, I will put it inure guardedly, and say 
at some distance below the surface , these currents must displace 
on the surface a body of water exactly equal to their own 
volume, and Lius body of water must necessarily run off in chat 
direction in which it*neets the least resistance. For the Bake of 
brevity I leave out the consideration of evaporation and precipi¬ 
tation, which bear a very small proportion to the large volume 
0/ these currents. 

I have in a previous paper pointed out that 11 Heavier waler flow¬ 
ing continuously from a higher level (i.r, in the ca&e of the ocean 
from the surface) into the bottom of any buin of lighter water 
must displace and raise a body of water equal to its own volume. 
The lighter water will just as surely be lifted and buoyed upwards 
by tht heavier waler unship, a piece of cork, or any other 
substance having a less specific gravity than water, and when 
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tbii lighter water irf' railed above the level of its own buitt it 
will naturally flow off in the direction in which it meeti the leait 
realatance " 

To conclude, I argue that while the wind undoubtedly In¬ 
fluences the direction taken by ocean currents, difference of 
gravity, and not wind, ib the principal promoter of them. The 
pet feet agreement between the two systems of ocean and atmo¬ 
spheric currents alluded to in the Quarterly is, in mv opinion, 
to be accounted for from similar causes producing similar effects 
How can the winds Influence ocean currents running for thou¬ 
sands of miles below the surface, or how can they influence the 
direction Of the lower strata of surface currents ranging say from 
50 to 600 feet in depth, the latter being Lhe depth of the Gulf 
btiexm off Hat (eras ? Digby Murray 

January 25 

Mr. Digby Murray (vol. xv p 294), 111 common with a 

E re at number or meteorologists, maintains that the surface-trades 
ave come, as upper-current?, from the Arctic and Antarctic 
region?, and that the prevailing westerlies of the extra tropical 
regions have come, os upper-currents, from the equator, without 
intermingling their volume in the district of the tropical calms. 

He argues that this must be the case, because the surface- 
trades on the interior borders of the tropical calms differ from 
the westerlies on Lhe exterior borders in their degrees of electri¬ 
city, and of saturation, and in olhcr particulars. 

I regard this argument os incontestably sound, provided 
always that no objection can be taken to the assumption on 
which it reals. That assumption may thus, as 1 conceive, be 
fairly staled : “ Atmospheric currents differing greatly in cha¬ 
racter must have travelled from widely distant regions of the 
globe." 

Thu premise is plausible, and the objection which I have to 
offer to it rests upon a fact which is, unfortunately, obscure, and 
which haa received very little attention. 

Some light is frequently thrown on the more general and per¬ 
manent atmospheric circulation of our globe by the analogy of 
the local and temporary systems of circulation winch we examine 
in our own latitudes. Now the most local currents often differ 
very remarkably in character according to the direction in which 
they move 1 the euierly winds fell on the south border of a 
small anticyclone, if pursued for a very limited distance into the 
district in which they begin to travel from the south, are often 
found to have undergone complete change in their electrical con¬ 
ditions, in the aspect of the clouds which they carry, in their 
humidity, in their amount of ozone, and finally even in their 
effects on the animal frame. Still more extraordinary are the 
alterations often noticeable in the different segments of very local 
cyclonic circulations In the case of the smallest secondary 
depressions I have, very frequently indeed, been struck by the 
wonderful alteration in the several atmosphenc conditions, and 
especially by the reversal of the electrical condition*, winch im¬ 
mediately attends the springing up of a northerly breeze, when 
the barometric minimum has psssed to Lhe east This breeze, 
in many of these examples, occupies a very short as well as very 
narrow bell, and is only of a few hours* duration What is more 
important, it is usually of very limited depth. The synchronous 
upper-current observations at which I have been for some years 
at work, prove that in many instances of very local depressions 
the cirrus travels from southerly or westerly points for many 
hundred miles on oil sides of the Email depression, as well as 
immediately over it, in some cases very slightly affected, in 
others absolutely unaffected, by the limited circulation at the 
earth’s surface. 

Until therefore it can be shown (in contradiction to what is 
indicated by this fact) that our most local currents, if differing m 
character, have travelled to us at a great elevation from very 
high and very low latitudes respectively, I cannot hitherto regard 
Mr. Digby Murray’s reasoning as furnishing an " absolute 
proof" of the soundness of his position. 

From Mr, Murphy’s criticisms on my former argument I do 
not retlrtj^^lr. Digby Murray may possibly complain that 
I have done my discussion with himself, behind a veil of 
•dmu, after the convenient fashion of the Homeric heroes. But 
as I have already stated, my agieement with his view that 11 the 
imperfection of the Arctic as compared with the Antarctic depres¬ 
sion is due to the amount of land in the northern hemisphere " 
(though differing from him as to the naiure of the relation 
between lhe catse and the effect), it is perhaps hardly necessary 
/or me to say that from hla proposition in Nature (vol xv. 


31a) I am bound to dlment. I do not think that on Mr. 
urphy'i hypothetical globe, possessed of an atmoiphve con¬ 
taining no aqueous vapour, the cm rents would "act u In oUr 
actual atmosphere,” or in a manner at all analogous to that 
which he describes. On this point I am afraid we must agree to 
diff«r for the present. W, Clement Ley 

February 7 - 

Aurorlc Lights 

Have the aurorlc lights been studied in regard to their rela¬ 
tions with changea in the weather? From casual observations 
made during ihe last twenty years it would appear that there are 
at least two distinct kinds of light so classed, One is brilliant 
and transparent, of a white, yellowish, bluish, or yellowish-red 
colour: while the other is »e mi-opaque and of a bloody red 
colour The latter generally seems to be considered in Ireland 
a forerunner of bad weather, or, to quote a Connemara shepherd, 
* 4 Them bloody lights are bad.” The first kind generally appear 
as intermittent pencils of light, that suddenly Appear and sud¬ 
denly disappear Usually they proceed or radiate from some 
place near the north of the horizon ; but I have often seen them 
break from a point in the heavens, this point not being stationary 
but jumping about within certain limits, The brilliant aurora of 
September, 1870, was one of the latter class, except that the 
centre of dispersion was not a point, but an irregular figure, 
sometimes with three sides, but changing to four and five-sided. 
It began as rays near the north horizon and proceeded up into 
the heavens in a south-south-east direction. Sometimes, however, 
these lights occur as suddenly flashing clouds of light, like those 
of July 16 last, which were of a white colour ; but at other times 
I have seen them of blue and reddish yellow. If this class of 
hghti are watched into daylight they appear somewhat like faint 
rays of a rising sun. One morning while travelling in West 
Galway, in the twilight, they were very brilliant, and quite 
frightened the driver ot the car, who thought the sun was going 
to rise to the north instead of at the east 

The second, or bloody-red light, usually occurs in clouds float¬ 
ing in one direction up into the heavens, but often depressed 
over a poitlon of the sky. I have never seen them coming from 
the eastward, and only on A few occasions from the southward, 
they generally proceeding from the west, north-west, or north. 
If both kinds of light occur at the Nice time, lhe second, while 
passing over the flrct, dim tbem. If the second class are watched 
into daylight they appear as duty muly clouds that suddenly form 
and disappear without your being able to say where they came 
from or where they went to, or a9 a queer hnzy mist over a por¬ 
tion of the sky that suddenly appears and disappears, or as 
muty rays proceeding from a point in the horizon. Generally 
when these clouds occur there is a bank of black clouds to the 
westward 

Tins season has been very prolific in auroriclight, as there have 
been few nights since (he 1st of October last in which they did 
not appear, sometimes, however, veiy faint. Generally they were 
lights of the second class, but on a few occasions there were a 
few rays of the first associated with them; on wet nights they 
made the rain-clouds or mut of a reddish purplish colour ; Lints 
of which could be seen in some of Lhe excessively dark nights we 
had in November. On many occasions they were late in the 
night, being very common and brilliant during the 11 dark days” 
of December a few hours before dawn (about five o’clock). I have 
watched them carefully this cesson to see if we had a chance of 
fine weather, but each time we hod a fine clear day they ap¬ 
peared also and tbe weather broke again. Lost week I cnJy 
saw white lights of the first class, very faint on two nights, but 
the weather has not cleared yet. It has, however, become sea. 
sonable, as we have had showers of sleet and snow, while pre¬ 
viously it was like spring weather, Lhe trees all budding out, 
innumerable birds singing morning and evening, and files and 
waaps flying about. G. Henry Kinahan 

Ovocn, January 27 


On the Sente of Hearing in Birds 
The sense of hearing is doubtless of much assistance in dis¬ 
covering Lhe food of such bird* as the icanflores—to wit, wood¬ 
peckers, creepers, wrynecks and the like, which feed on insects. 

On one occasion, p a Canadian foTeit, whilst seated dose to a 
rotting pine trunk, I heard distinct sc retchings in the interior, as 
if mice were nibbling the wood, and on splitting open the trunk, 
numerous large white larva* of I/yleumder " woodworms 11 were 
found busily employed in making their tunnelling! throughout 
the 10ft substance Of the decayed wood. 
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* Now, while there sounds were audible to human aim, it may 
he fairly believed that they would have been readily detected by 
the woodpecker! which may be oftefc observed to halt suddenly 
on ita way up a pine trunk. This trait in the mode of climbing 
is noticeable more or leu in all the insectivorous climbers, and 
appears to me to be caused partly by the bird listening for the 
sounds produced by Insects either in the bark or in the wood. I 
noticed this particularly In the case of the great black wood¬ 
pecker (P. pileatus) or 11 log-cock/' as it is named in Canada. It 
would Suddenly atop on its way up a tree trunk, and after re¬ 
maining perfectly motionless for a short time, commence to 
attack the bark and wood'with great vehemence Every one 
who has travelled in North American forests will have observed 
how the excavations made hy woodpeckers are often confined to 
one side of a tree, or to particular situa’iaiu And not only on 
decayed parts, but, as in the case of the extremely tough cedar 
( 7 \ occidcnt<xlu) x where openings of several inches In circumference 
have been made through several Indies of perfectly fresh wood in 
order to reach the decaying central layers where wood-eating 
beetles deposit their eggs and the animal is matured. Admitting 
that it may have been induced to dig out the insect by tracing the 
external opening inwards, still in the case of the larvs the 
wandering from its birth-place, and the sounds consequent on 
the tunnelling process, would assuredly be heard by a bird whose 
ears had been trained to such delicate noises through the neces¬ 
sities ol its mode of life I can therefore well believe that aus¬ 
cultation is of great service to such bird^ and also to nocturnal 
species in discovcring their prey. A. Leith Adams 

Royal College of Science, Stephen's Green, Dublin 


Tapeworm in Rabbits 

I would suggest that the tapeworm referred to by Mr G J 
Romanes is like the Bothnocephalus of man—perhaps a species 
of ihe same genus. This is not supposed to have a cystic state, 
but to be developed from a ciliated embryo taken into the 
system on raw or badly-cookftd vegetables, which have been 
watered by sewage from eesspools, in which the eggs will remain 
alive for months 

In the lame way the eggs of the rabbit’s tape-worm probably 
remain in the animal’s droppings till set free in rain as ciliated 
embryos, As the rabbit feeds on the vegetation watered by such 
rain, there is no difficulty m understanding how the embryos 
would reach hu alimentary canal. R D. Turner 

Meteor of January 7, 10 31 p m. 

Till fine meteor mentioned in Nature, vel. xv p. 244, and 
also seen by Mr W, H. Wood, p 395, was observed by many 
other persons , and as your correspondent a*ks for another ob¬ 
servation of it, the following maybe useful —L. M’C.," 
writing from Putney Hill, London, says: “As near as I could 
judge, it appeared between Lhe stars Castor and Pollux (a and £ 
Geminorum), and its course lay almost due north-east, passing 
over the stars A and if Ursx Majorls, and disappearing a little 
beyond the latter star. It was of great brightness, left a tail of 
fire in Us wake about two degrees in length, and was visible 
some ten seconds." This account, compared with the other two 
referred to, stands is follows 
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From these paths the radiant point comes out near 7 Eridam, 
R. A. 58“, Dec! S , 12°, and I can confirm this position from 
other meteors seen in January, including one as bright os Venus, 
on the 4tb, 8.51 fm„ which exhibited the same slow, balling 
motion as that noted in regard to the fine one Seen on the 7th. I 
have rfead other accounts of the latter, but they are mostly vague. 
At Bermondsey it was Been at 10 30, and described as lar^e 
and remarkably brilliant, cloaely resembling in size and colour 
the meteor which appeared on September 24, 1876. It was or 
a bluish colour, left a long tail or streak of light in its wake, and 
Us Course in the heavens was from south-west to norLh-eaaL At 
10*37 011 the Nine evening a very large, brilliant meteor was teen 
at Lower Clapton, and tbii| no doubt, refers to the Same oLJfl^U 


Mr. Barrington (Nature, vol. xv v p. 275) notes another 
bright meteor, at 6 P.M., on January 19, but its apparent path 
Bhows it to have been different lo lhe one seen by a correspondent 
at Wolverhampton, at 6.27, January 19, who writes tliat he wit¬ 
nessed a meteor of ’’unusual magnitude and brilliancy. It moved 
almost perpendicularly, m a southerly direction, very slowly, lhe 
time occupied m Us passage being about seven or eight seconds." 

Ashley Down, Bristol W, F, Denning 


THE UNITED STATES GEOGRAPHICAL AND 
GEOLOGICAL SURVEY OF THE WESTERN 
TERRITORIES UNDER DR . F. V. HAYDEN 

Explorations in 1876. 

W E have been furnished with some early notes upon 
the results of the work of Dr. Hayden’s survey 
during the past year, from which we make the following 
extracts - 

“ For reasons beyond the control of the geologist in 
charge, the various parties composing the United States 
Geological and Geographical Survey of the Territories 
did not commence their field-work until August. Owing 
to the evidences of hostility among the northern tribes of 
Indians, it was deemed most prudent to confine the 
labours of the survey to the completion of the Atlas of 
Colorado. Therefore the work of the season of 1876 was 
a continuation of the labours of the three preceding years, 
westward, finishing the entire mountainous portion of 
Colorado, with a belt of fifteen miles in width of northern 
New Mexico, and a belt twenty-five miles in breadth of 
Eastern Utah. Six sheets of the Physical Atlas are now 
nearly ready to be issued from the press. Each sheet 
embraces an area of over 11,500 square miles, or a total 
of 70,000 square miles. The maps are constructed on a 
scale of four miles to one inch, with contours of two 
hundred feet, which will form the basis on which will be 
represented the geology, mines, grass, and timber lands, 
and all lands that can be rendered available for agricul¬ 
ture by irrigation The areas of exploration of the past 
season are located in the interior of the continent, far 
remote from settlements, and among the hostile bands of 
Ute Indians that attacked two of the parties the previous 
year. 7 ’ 

The force was divided by Dr. Hayden into four parties. 
The first, for primary tnangulation, under Mr. A. D. Wil¬ 
son, with Mr. Holmes as artist and geologist, accomplished 
the survey of an area of about 1,000 square miles. The 
second, or Grand River party, under Mr. Garnett as 
topographer, and Dr. Peale as geologist, surveyed about 
3,500 square miles. The third, or White River Division, 
with Mr. Chittenden as topographer, and Dr. Endlich as 
geologist, spent forty-eight days in absolute field-work, 
and reports a surveyed area of 3,800 square miles, in the 
accomplishment of which 1,000 miles of traverse were 
made, while forty-one main topographical stations and 
sixteen auxiliary ones were established. The fourth, or 
Yampah party, conducted by Mr. Bechler, topographer, 
assisLed by Dr. White, geologist, surveyed about 3,000 
square miles. Thus, during the two months of last autumn, 
these active explorers surveyed about 11,300 square miles 
of territory (that is more than the whole of the southern 
or lowland part of Scotland) with sufficient accuracy and 
detail to permit of the construction of a general map on this 
scale of four miles to an inch, and with contour lines 1 at 
successive elevations of 300 feet to mark the main topo¬ 
graphical features. Fortunately the geological structure 
is of extreme simplicity, otherwise such rapid and useful 
work would be impossible. Dr. Hayden and his asso¬ 
ciates are doing good service by making known in this 
way the main features of those vast territories, leaving 
the details to be worked out at a later time. 

Among the most interesting geological results obtained 
last year are some additional particulars regarding the 
brackish water-beds lying at Lhe base of the tertiary 
rocks of these western territories. Three new species of 
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Unio were found, making six in all, now known to occur 
in these strata. 

“ They are all of either distinctively American types or 
closely related to species now livingin American fresh waters. 
They represent by their affinities the following living spe¬ 
cies .— Unio clavus , Lamarck ; U. securts , Lea ; U. gib* 
bosus t Barnes , U nutancorus^ Rafinesque ; and T/. com- 
planatus , Solander. They are associated in the same 
, stratum with species of the genera Corbula , Corbicula , 
Nentina, Viviparus , &c, and which stratum alternates 
with layers containing Ostrea and Anomta. The close 
affinity of these fossil Uniox with species now living in 
the Mississippi river 4 'nd its tributaries, seems plainly 
( suggestive of the fact that they represent the ancestry of 
the living ones. An interesting senes of facts has also 
been collected, showing that some of the so-c.illed Ameri¬ 
can types of Unto were introduced in what is now the 
great Rocky Mountain region as early as Lhc Jurassic 
period, and that their differentiation had become great 
and clearly defined as early as late Cretaceous and early 
Tertiary times. Other observations suggest the probable 
lines of geographical distribution, during the late geologi¬ 
cal periods of their evolutional descent, by one or more 
of which they have probably reached the Mississippi 
river system, and culminated in the numerous and diverse 
forms that now exist ihere 

11 The work of the past season shows very clearly the 
harmonious relations of the various groups of strata over 
vast areas, that although there may be a thickening or a 
thinning nut of beds at different points, they can all be 
correlated from the Missouri river to the Sierra Nevada 
basin. The fact also that there is no physical or palaeon¬ 
tological break in these groups over large areas from the 
Cretaceous to the Middle Ternary, is fully established, 
The transition from marine to brackish water forms of 
lire commences at the close of the Cretaceous epoch, and 
without any line of separation that can yet be detected,con¬ 
tinues on upward until only purely fresh-water forms are 
to be found. Dr. White, an eminent palzontologist and 
geologist, says that the line must be drawn somewhere 
, between the Cretaceous and Tertiary epochs, but that it 
will be strictly arbitrary, as there is no well-marked phy¬ 
sical break to the summit of the Bndger group,” A. G. 


ALLO Y OF FLA TINUAf AND IRIDIUM FOR A 
NEW METRIC STANDARD OF LENGTH 


T H E Warden of the Standards has, in his valuable 
annual reports, described the steps which have been 
taken to secure new International Metric Standards, and 
Mr. Chisholm has also given abundant information as to 
the various points of interest connected with their prepar¬ 
ation and preservation The advantage of employing an 
alloy of platinum and indium appears to have been so con¬ 
clusively demonstrated that the French Chamber granted,in 
November, 1875,260,000 francs (10,400/.) for the expenses 
of constructing the new International Prototype Standards, 
and, of this sum, 257,500 francs were required for the cost 
of an alloy containing 90 per cent, of platinum, and 10 per 
cent, of indium, of which they were to be made. 1 

The preparation of a bar for a standard of length has 
been undertaken for the Association Gdoddsique Inter¬ 
nationale by Messrs. Johnson, Matthey and Co, who pre¬ 
sented the results of iheir labours to the Academie des 
Sciences on December 4 last. 1 The platinum and iridium 
used were prepared by the processes of MM. St. Claire 
, Deville and Demay, and they were analysed in their labora- 
, lory before fusion. Mr. George Matthey thus describes the 
method by Hhich this difficult task was accomplished. Five 
ingots wero prepared by melting together in each case 450 
ounces of platinum and 55 ounces of iridium. These were 
then cut in small pieces by the aid of an hydraulic press, and 
the fragments melted together and kept fluid by a flame 

1 Tenth Anneal Report of Warded of the St underdo, 1876, p *mv. 

* CompttE No 23, 1B7G p 


of Coal gas and oxygen, The ingot obtained was lami¬ 
nated, cut into strips, and again melted into an ingot, 
which appeared to be levy homogeneous and free from 
roughness or visible flaws. This ingot was forged into a 
bar 35 cm. long, 7 5 cm. wide, and 2*5 cm. thick. The 
greater part of this was repeatedly annealed and rolled 
between polished cylinders of steel until it was 4*10 
metres long, 21 mm wide, and 5 mm. thick, which were 
very nearly the required dimensions. Then a perfectly 
rectangular form was imparted to the rule hy means of a 
i( drag-bench,” and the finishing was effected by a planing 
machine, as the alloy, owing to its extreme hardness, re¬ 
moved iron from the plates through which it was drawn. 

After Mr. Matthey’s communication had been read, M. 
St Claire Deville gave the result of a careful examination 
to which he had submitted the bar. He found that the 
alloy in the form of an ingot has a density 21*508 at o° C , 
an oblong mass cut from the bar, was found to be, after 
annealing, of the density 21 516, which showed that when 
annealed, at a high temperature, the metal assumes very 
nearly the density of the fused metal It was proved by 
analysis to contain— 
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From which the following figures were 

deduced — 
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which agree perfectly with the results of the analyses, 
and with regard to them it should be pointed out, that it 
15 very difficult to purify platinum and indium, and that 
the smallness of the amounts of lhodium and ruthenium 
present afford* additional evidence of the care with which 
the refining was performed. It is well known that all 
substances capable of being tempered, such as glass and 
steel, change their dimensions in time, others which be¬ 
come crystalline with changes of temperature, as zinc does, 
are in the same case. The researches of Mr.Wild have 
shown that hyalite, a variety of opal, appears to be free 
from this mobility uf form, and consequently of density. 
With facts such as these in view, M. St, Claire Deville 
proposes to make certain experiments in conjunction with 
M. Mascart, to determine whether platinum-indium is 
subject to a permanent change of volume or not. 

The work upon which the accuracy of standards depends 
is of the highest importance, and Mr Matthey has well 
sui tuned the reputation of this country' for technical skill. 
Metallurgists will appreciate his success, for they can 
recognise the difficulty he has had to contend with in the 
fusion and working of such an alloy, but for those who are 
less familiar with the conditions which had to be met, we 
would quote the graceful words Of MM. Dumas and 
Deville. The former observed : “ 11 a exdcutd ce travail 
avec un succds complet sous le double rapport de la com¬ 
position exacte de railage et de la forme oe la t&gle , , . . 
rimdrftt actuel est Indent, et la production eorichit I'outil¬ 
lage scientifique d’un alliage doud de propndtds prdcieuses." 
M. Deville said : “ Qu'il me soit permit, en terminant,cle 
remercler le mdtailurgiste habile, le savant diatingud, M. G. 
Matthey, qul a accompli son oeuvre avec un talent et un 
ddsmtdresscmenfc qui ne seront pas perdus pour la science.” 

W. Chandler Roberts 
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THE UPPER COLORADO » 


A MONG the m'oit emii 
“ rican geologists to 1 
be Httle hesitation in pla 


: eminent services rendered by Ame- 
1 the cause of science, there can 
placing the labours of Lieut. Ives 
and Dr. Newberry as given to the world in their well- 
known Report on the Colorado country of the West. 
By pen and penal they brought vividly before the eye 
and the imagination the structure and scenery of a 
region so singular and so stupendous in its memorials of 
slow prolonged subaerial erosion as not only to throw 
every other known district of the kind Car into the shade, 
but to furnish proofs of the potency of river-excavation, 
which even the keenest advocates for the power of ram 
and riven at first hesitated to believe. Since that Report 
appeared, however, additional and confirmatory illus¬ 
trations of the same marvellous scenery have been pub¬ 
lished by other observers, notably by Hayden and Powell. 
The gorges of the Colorado, with walls sometimes more 
than a mile high and running for nearly five hundred miles 
across the tableland, are now more or less familiar, from 
descriptions and sketches, (o the geologists of all 
countries. They are admitted, too, to be due, as Dr. 
Newberry first contended, to the gradual erosive action of 
the rivers by which they are traversed. The whole of 
this Colorado ba^in or plateau is justly regarded as the 
most magnificent example on the face of the globe of 
how much the land may have its features altered by the 
agency of running water. 

In the present Report Dr, Newberry gives the results 
of a second exploration to the Colorado, but to a more 
northern or higher tract than that embraced in his previous 
journey. The Expedition took place as far back as 1859, 
and this Report was written and sent to the authorities 
by the beginning of May, i860. At that lime, however, 
the Civil War was impending, by which not only this 

P ublication but many others of importance were arrested. 

'he recent surveys of the Department of the Interior 
and the Bureau of Engineers having called renewed 
attention to the Colorado region, Col. Macomb and Dr. 
Newberry have succeeded, at last, in inducing the autho¬ 
rities to print and circulate their account of the obser¬ 
vations made by them seventeen years ago. It is a 
welcome contribution to the literature of the subject. 
Dr, Newberry, by his summary and his narrative of 
detail, combined with his clever lithographic sketches, 
presents us with so vivid a picture of the landscapes 
through which he has wandered and of the geological 
structure which has given them their character, that 
nothing further can be desired save a personal visit to 
the marvels themselves under his experienced guidance. 
Four of the most characteristic views are here reproduced 
as woodcuts. 

Westwards from the Rocky Mountain ranges to the 
head of the Gulf of California the basin of the Colorado 
stretches as a vast plateau, broken by the transverse gorge 
of the Great Caftan, at the bottom of which, from 3,000 
to 6,000 feet below the level of the plain, the nver wan¬ 
ders to and fro for nearly 500 miles. The plateau is further 
marked by a succession of terraces ending in steep walls 
sometimes 1,000 feet or more in height, and by occa¬ 
sional isolated mountain areas which rise above the 
general level like islands from the sea. These various 
inequalities, however, when seen from any of the emi¬ 
nences bordering the plateau are almost lost in the vast 
sweep of the level plain. On all sfdet the table-land is 
surrounded with mountain-ranges which seem on the 
whole to have 1 a meridional direction, so that ihe table¬ 
land itself would appear to be s tract which hju somehow 
escaped plication during the movements by which the 
encircling ridges were formed. The isolated mountains 
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on this plain, however, indicate the same north and souSh 
trend, arc composed like these bounding ndges, and may 
be referred to the same series and 10 a similar mode of 
origin. 

in that upper part of the Colorado plateau now de¬ 
scribed by Dr. Newberry we recognise the tame geologi¬ 
cal formal ions as well as the same striking features of 
colour which have given its name to the chief river. The 
oldest rocks belong to the Carboniferous system. Thence 
lip to strata believed to represent the earlier Tertiary 
series of Europe there is a continuous conformable 
development of stratified deposits. These strata spread 
out in horizontal sheets over the plateau. On the eastern 
and western margins they have been heaved up along the 
flanks of the mountain ndges, and here and there, where 
an isolated axis of elevation or a dislocation occurs on 
the plain, they have likewise been upturned. But for the 
most part they retain their horizontality, so that the lower 
formations are not seen, except where they have been cot 
into at the bottoms of the cartons. The Carboniferous 
limestones contain such characteristic brachiopods as 
Productus semircticulatus , P. scabriculus, P. punciatus , 
Spinfcr y and Athyns . The earliest records of that 
region, therefore, are those of a sea-floor, which must 
have stretched eastwards across what is now the range of 
the Rocky Mountains towards the land which then lay 
over the site of the Eastern States. The thickening out 
of the marine limestones towards the west establishes 
this point in the ancient physical geography of the Ameri¬ 
can continent Above toe Carboniferous limestones and 
shales lie a conformable series of bright red, green, and 
yellow sandstones, shales, and marls, which are regarded 
by Dr. Newberry as Tnassic, and perhaps partly Jurassic, 
and which pass conformably upward into massive yellow 
and grey sandstones and green shales, which are placed 
on the horizon of the Lower Cretaceous rocks. These 
latter strata, containing many cycads and ferns, with 
other traces of terrestrial conditions, form the surface 
over an enormous area of the table-land. As they ap- 

E roach the broader valleys they end off in a steep cuff or 
luff like a sea-wall, often cut along the edges into nume¬ 
rous detached tabLes, pinnacles, and quaintly-shaped out¬ 
liers. The red strata underneath form the platform out 
of which the deep gorges have been eroded and their 
bright colours running in parallel stripes, along the walls 
of the cartons and the faces of the isolated fragments and 
pillars give an extraordinary charactes to the fantastic 
forms into which the rocks have been worn. 

The want of any evidence of disturbance from palaeo¬ 
zoic up into older Tertiary lime is dwelt upon by Dr. New¬ 
berry in this Report as showing the simplicity or the struc¬ 
ture of this part of the continent. The facts which he brings 
forward help to make our ideas still clearer of the stages 
by which the present physiography of America has boon 
reached. He demonstrates the trull* of his previous con¬ 
clusion that the region of the Colorado is one of vast 
erosion, and he gives some interesting indication! of the 
extent of this denudation. He shqws that the grasl plain 
with its surface of firm Lower Cretaceous sandstone was 
once covered by a continuous sheet of soft Middle and 
Upper Cretaceous shales, of which scattered mounds and 
millions of loose fossils are strewn over the plain, and 
which ris^ along its margin into an upper plateau over¬ 
looking toe great tableland and presenting a steep escarp¬ 
ment towards it These overlying strata ate at least 
2,000 feet thick. There cannot be any doubt, therefore, 
that previous to the erosion of the profound gorges the 
tableland was miried under 3,000 feet of soft strata, all of 
winch have been removed except these fragmentary relics. 
Dr. Newberry satisfactorily disproves the notion that this 
denudation could have been effected by any violent cur¬ 
rent like those waves of translation which used to be 
called in to account for the existence and distribution of 
the glacial drift and erratic blocks. No one can read Ids 
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pages without a conviction that he correctly regards the tinuous process in which ^ir r clip, frosty mid rivers have 
whole erosion of the Colorado region as one vast con- been the main agents. 



Fig 1 —The Naadlea, looking South weitarly. 



Fig ■ —Lower Son Jau, looking Went 

The observations contained in this Report upon the I the hofizontality of the stratified formations of the great 
structure of.the isolated ridges which now and then disturb | plain are of considerable interest and importance They 
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shftw that the elevation of these ridges did not take place I that thin elevation wai not merely due to the protrusion of 
until after the deposition of the older Tertiary rocks, and | hypogene masses, but was part of a general and prolonged 



Pic 3 —Head or Lebynnih Creek, looking South-easterly 



Fig 4 — Head of Cation, Colorado. Enuon or Tnuelc Strut.' 


movement of plication by which the present axis or the the sedimentary formations of the plain are found bent 
North American continent was determined. The whole of up against the granitic nucleus, which, like a wedge, has 
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been driven through them. No proof of any inch move¬ 
ment or of any volcanic action older in date than the 
Eocene, or Upper Cretaceous rocks, was obtained in this 
Expedition. So that we have here, apparently, an area 
where any subterranean movements which occurred never 
disturbed the conformable succession of deposits during 
that vast section of geological time from the Carbo¬ 
niferous (or even from the Silurian) up to the Eocene 
period. Whether the traces of terrestrial surfaces indi¬ 
cated by the plants and lignite beds of the Lower Creta¬ 
ceous series, occurring as they do with marine strata 
below and above them, are to be regarded as marking 
oscillations of the crust, or as due merely to the gradual 
up-filling of the old sea-basin and its conversion into 
lagoons and terrestrial surfaces which were subsequently 
gently submerged again beneath the Middle and Upper 
Cretaceous seas, may be a question for discussion It 
would seem that coincident with or subsequent to the 
pre-Miocene'plication and upheaval, volcanic action began 
in the Western Slates. Dr Newberry gives a drawing 
and a description of a singular basaltic rock called the 
Needles (Fig. 1) rising to a height of 1,700 feet above 
the Cretaceous floor of one of the tributary valleys of the 
San Juan, and regards this mass as having been intruded 
among the strata and as now left visible owing to its 
superior hardness, while the suirounding and overlying 
softer rocks have been washed away. But m his former 
Report in conjunction with Lieut Ives, he showed the 
existence of a group of large extinct volcanoes in the San 
Francisco mountain group in Arizona, lying on the south 
side of the Colorado basin The lava-streams are vet so 
fresh there that he supposes that the last eruption can hardly 
have taken place more than a comparatively few years 
ago. Considerably further to the east in New Mexico, San 
Mateo rises as another important extinct volcanic cone 
11,000 or 12,000 feet high, whose most recent lavas are so 
fresh that 11 it is difficult to believe that they have been 
exposed to the action of the atmosphere even for so much 
aa a hundred years. 11 Dr. Newberry remarks that similar 
but smaller volcanic vents equally recent in appearance, 
but equally inactive now, are scattered over the entire 
area of the central tablelands from Mexico far up into 
the British possessions. 

The author, who is an accomplished paleontologist 
as well as an active and gifted geologist, has added 
a valuable Appendix, in which he gives descriptions of 
the Carboniferous and Tnassic fossils obtained by him in 
the course of the Expedition, and to which Mr. F. B. 
Meek 1 contributes an account of the Cretaceous fossils 
collected. It should be added, that besides the litho¬ 
graphic sketches the Report is enriched by some excellent 
plates of fossils. Archibald Geikie 


DEEP SEA MUDS 1 

11 . 

Ptroxide of Manganese. 

pEROXIDE of manganese occurs widely in ocean deposits, 
1 either as nodule", incrustations, or aa depositions on the 
bottom itself, It has been found most frequently in the nodular 
* form in the deep sea clays far from land It aUo occurs in the 
organic oozes, when these contain much volcanic d&nj, or are 
near volcanic centres. 

In shallow water, near some volcanic islands, it covers shells 
and pieces of coral or pamicc with a light brown incrustation. 

1 Since itan article wa* wmlen, the announcament’or Mr Meek's death has 
ntchw! it ■ country A more diuBiroua blow could not have been inflicted 
™bpon iha progress of paleontology m the United Stale*. It is much to be 
dealred that amid the Univcial regret with which ih* death of ihil able 

E alaonlo'witl li received Rome record >haH be published of the Her vice* he 
aa done Hu numerous paper* are icaUcred through an many publications 
(for he aeeini to have been ever at the call of any ona who needed hia 
a*alliance), that probably a conq arativdy imall number even of paJxonlolo- 
gtm are a*are of them all. 

1 11 On Lhe Distribution of Volcanic Ddbru over I ha Floor of the Ocaan , 
It* Character, Source and some of the Products or it' Disintegration and 
Decomposition," by Mr John Murray. Read at the Royal Society, Ed in 
burgh. Continued from p 391 


It bos been net with very sparingly, if at all, In shora deposits 
removed from volcanic centres. 

In my preliminary report above referred to, I stated that 
further investigation might show that manganese nodules and 
depositions abound in these regions where we have much of the 
dibru of augitic or heavy lavas. 

A reexamination of specimens since oar return confirms this 
view. Wherever we have pumice containing much magnetite, 
olivine, au^ite, or hornblende, and these apparently undergoing 
decomposition and alleiaiion, or where we have evidence of 
great showers of volcanic ash, there we find the manganese in 
greatest abundance This correspondence between the distribu¬ 
tion or the manganese and volcanic dibrit appears to me very 
significant of the origin of the former I regard the manganese, 
as we find it, as one of the secondary product! arising from the 
decomposition of volcanic minerals. 

Manganese is as frequent as Iron in lavas, being usually asso¬ 
ciated with It though in very much smaller amount. In 
magnetite and in some varieties of auglte and hornblende the 
protoxide of iron Is at times partially replaced by that of 
manganese. 

In the manganese of these minerals and in the carbonic acid 
and oxygen of ocean waters we have the requisite conditions for 
the decomposition of the minerals, (he solution of the manganese, 
and its subsequent deposition aa a peroxide. 

The carbonic acid converts lhe silicates of Lhe protoxides ol 
manganese, and the protoxides of manganese into carbonate of 
manganese, and thus prepare! the way for oxidation by (he 
oxygen of the water. 

It is probable that the action of the carbonic acid is not appa¬ 
rent, and that the manganese is at once deposited as a nigh 
oxide if not aa the peroxide. This theory is essentially the 
same as that which Bischof gives for manganese ores generally. 

I have laid a senes of these manganese depositions on the table 
An inspection of these and their local 11 tea will show that in the 
clays and ooui the depositions are nodular In form. If a 
section be made of one of ihele, a number of concentric layers 
will be observed arranged around a central nucleus—the same 
as in a urinary calculus When the peroxide of manganese 

II removed hy strong hydrochloric acid, there remains a clayey 
skeleton which etill more btrongly resembles a urinary calculus. 

This skeleton contains crystals of olivine, quartz, augite, mag¬ 
netite, or any other materials which were contained in the day 
from which the nodule was taken. In the process of iLs deposi¬ 
tion around a nudeu«, the peroxide of manganese has inclosed 
and incorporated in the nodule the day and crystals and other 
materials in which the nudeus was imbedded. The diyey 
skeleton thus vanes with the day or ooze in which it wu formed. 
Those from a fine clay usually adhere well together ; those from 
a globigcrina ooze have an areolar appearance ; those from a 
clay with many fine sandy particles usually fall to pieces. Mr. 
Buchanan informs me that the purest portions of these nodules, 
that is those portions made up of closely-packed concentric 
layers, contain from 30 to 34 per cent, of the peroxide. 

Taking the nodule aa a whole, it will of course contain very 
much less than this. The nucleus varies'in each nodule, and 
that part of a nodule which is made up of concentric layers will 
vary with each locality and with the depth from which it comes. 
We may expect, therefore, that analysis will show considerable 
voriilions in the amount of alumina, silica, and metals, lime, 
&c, in the nodules from different nations. At BQjne places in 
Lhe Pacific the nodules show periods of deposition very distinctly. 
We have firBt a very compact nodule which may have a shark’s 
tooth for a nucleus, and which appears to have been formed 
Slowly. Then there would seem to have been a shower of ashes. 
After a time manganese was again deposited, inclosing in the 
nodule a layer of these ashes. The most frequent nucleus in 
the nodules is a piece of pumice or other volcanic fragment. 

In deep sea days, far from land, sharks' teeth, ear-bones of 
whales, and fragments of other bones are very often the nucleus 
around which the manganeae is deposited. In one instance a 
piece of siliceous sponge forma the nucleus. In a globigcrina 
ooze a portion of the deposit has apparently formed toe nucleus. 
In these we have perfect casts of the forxmioifera, but all the 
carbonate of lime boa been removed. The volcanic fragmenti 
which have formed the nuclei of nodules appear frequently to 
have undergone peculiar alterations. For instance, obsidian 11 
usually surrounded by beautiful agate bands. 

When we found the bottom composed almost entirely of vol¬ 
canic ashes, or so hard from other reasons that the Bounding tube 
did not penetrate it, the manganese was deposited in U, n over 
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the bottom itself. Large pieces of this nature were taken Beveral 
times. 

The eicape of carbonic acid through the floor of (lie ocean 
near volcanic islands may in these regions greatly accelerate the 
processes which end in the deposition of the peroxide of man¬ 
ganese, and account for the great abundance of it in some such 
localities where we found it 

Native froti and Cosmic Dust 

While examining the deposits during the cruise 1 frequently 
observed among the magnetic particles from our deep sea clays 
imall round black-coloured particles which were attracted by 
the magnet, and l found it difficult to account for the origin of 
these, 

On our return home I entered into a more careful examination 
of the magnetic particle* By means or a magntL cai(.fully 
covered with paper I extracted theic \ 1 ides from the deposits, 
from the pumice-stones, and from the manganese nodules of 
many regions The great majority of these magnetic particles 
are magnetic iron ore and litaniferous iron, eithtr 111 the form of 
crystals or as fine dust In the days and in the manganese 
nodules from stations far from land and m deep water Lhere were 
again noticed many small round spheres among the magnetic 
partides. 

On mentioning this to Prof Geikic he suggested Lhat 1 should 
try the method tmployed by Prof Andrews, of Hel'asi, for de¬ 
tecting minute particles of native iron 

This process consists in moistening the magnetic, particles, 
which have been extracted by mean* o( the magnet, with an 
add solution of sulphate of copper, when copper 1* at once 
deposited on any native particles which may be prrsent. I11 
this way I have delected native iron in many of our deposits, in 
the powdered portions of manganese nodules, and in pumice- 
stones 

Prof Andiews tells me that there can he little doubt lhat the 
particles on which copper is deposited are native iron, as he has 
found that it is not deposited on nickel, and Lhe chances of 
cobalt being present are very slight. Prof Andrews warned me 
on the extreme precautions necessary in conducting these obser¬ 
vations, lhat no iron from a hammer or other instrument should 
get at the specimen under observation 

It is true that all specimens of our deposits have been obtained 
by means of dredges and iron gear, and some of these panicles 
may he from this source 

Many of the pm licks must have another origin. I have taken 
(wo of our manganese nodules, aud washing them carefully, 
taking care to let no mm instrument come near them, have 
broken them hy rapping Ihem together. Then taking only the 
intenoi parts of these nodules I have pulverised them in a puree- 
lam mortar The magnetic particles were afterwards extracted 


by a magnet covered with paper. Now, placing these particles 
on a glass slide under the microscope, and adding the sulphate 
of copper solution, there was in a few momenta a deposit of 
copper on several small perfect spherules, varying 111 size from 
Lhe i uinr lo the of an inch in diam< ter I have placed some 
of these spherules under the microscope and now show them to 
the Society It will be noticed that on one the copper in not 
deposited all over the sphere, but in ramified spider-like lines 
On the cutburfacc of a meteorite, from Prof. Sir Wyville Thom¬ 
son’s collection, which I also exhibit, the copper is precipitated 
in j recisely the same manner as on the little sphere 011 the man¬ 
ganese nodule Besides the spherules on which the copper u 
deposited, there are others generally of a larger size and dark 
colour These are, so far as microscopic examination show?, 
quiLe like the particles on lhe mammilated outer surface of thi* 
Cape meteoule, al*o fiom Sir Wyville’s collection 

These spherules have huheilo only been noticed in those 
deposits in deep water far from land, and where for many reasons 
we heheve the rate of formation of deposits to be very slow. 

They occur also only in those manganese nodules which come 
from th l - same deep sea clays or deposits far from land 

The particles of native iron found in pumice stones are not 
numerous, and never take the form of spherules so far as ob¬ 
served. Some of these particles of native iron may then come 
from the dredge. Ollier particles come from the pumice and 
the volcanic materials Frof. Andrews long since showed that 
minute particles of native iron existed in basalt and other rocks 
And lastly, the spherules of which I have been speaking, appear 
to have a cosmic ougin 

The reason for these spherules occurring only in deposits far 
from land and in deep water, may be more apparent by refer¬ 
ence to the annexed diagram, which might represent a section 
from the wcil coast of South America out into the Pacific 500 
miles Along the shores of the continent, a* at rr, we have an 
accumulation of river and coast detntus At b in depths from 
1,400 to 2,200 fathoms wc have a globigeimi ooze mostly made 
up of surface sheik At c, in a depth of 2,500 to 3,000 fathoms, 
all the surface shells are removed from the bottom No coast 
detritus reaches this arei, and we find in the deposit pumice 
siones, some volcanic a*hes, manganese nodules, sharks’ teeth, 
and ear-bones of whahs It is only in area* like this lhat we 
find sharks* teeth and ear-bones of cetaceans in any numbers 
Some of them from the same haul are deeply surrounded with 
manganese deposit, and contain little animal matter, while others 
have no deposit on them, and seem quite recent These, and 
other facts which might be mentioned, all argue fur an exceed¬ 
ingly slow r*te of deposition Now it is in these same areas that 
the spherules of native iron and oLhcr magnetic spherules are 
found, both 111 the deposits and m the manganese nodules from 
them 
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Finding them in this situation favours Lhe Mea lhat they are of 
cosmic origin, for in such places they are len^t likely lo be 
covered up or washed away. It is certainly difficult Lo und. r- 
stand why Lhe spherules on which the copper is priup.ite 1 li.ivc 
rot become oxidised If nickel be present m them, this may 
retard oxidation to <ome extent. 

The manganese depositions in our ocean deposits are very 
diflerent in structure and composition from any o( Lhe oris ol 
manganese I have had an opportunity uf examining, and ihe 
depotus of the deep sea far from Und have not, so far u 1 know, 
any equivalents m Lhe geological senes of rocks. 

All the subjects treated of in this paper are still under investi- 
ation, aud at some future time I hope to present a much more 
(tailed account. 

These obseivations seem to me to give ground for the follow¬ 
ing conclusions:— 

First —That volcanic cither in the form nf pumice 

stones, ashei, or ejected fragments, are universally distributed 111 
ocean deposits. 

Suond ,—That pumice stones are continually being earned 


into the sea hy rivets ami raun, and aie constantly floating on 
Lhe sin face oT the oicin far from land 

Ihird —lhat the clayey matter in deposit* fai from land is 
principally derived from the decomposition of the feldspar in 
Jiagmentnl volcanic rocks, though m the trade wind region of the 
North Atlantic (he dust of the Sahara contributes much material 
for clay 

Fourth —That the red earth of Bermuda, Bahamas, Jamaica, 
and other limestone countries, is most probably originally derived 
from the decompobition of pumice stone, while these limestones 
were in the process of formation 

Fifth —That the peroxide of manganese is probably a secon¬ 
dary product of the decomposition of the volcanic rocks and 
minerals present in the areas where the nodules of manganese 
are found 

Sixth .—That there are many minute particles of native iron 
in deposits fir from land , that same of these particles are little 
spherules ; that tlic*e lost, as well os some other spherules which 
are migneLic, have probably a cosmic origin 

Sn'tnth .— That the peroxide of manganese depositions in the 
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deep *ea are different in structure and composition from known 
ores or manganese 

Eighth. —That we do noi appear to have equivalents of the 
rocks now forming in the deep sea far from land, in Lhe geolo¬ 
gical series 

In conclusion, I have to acknowledge much assistance in these 
investigations from all my colleagues, especially my indebtedness 
to Sir Wyville Thomson and Mr. Buchanan. 

Since my return I have received many hints from Profs Tait, 
Geikie, Turner, Dr. Furves, Mr Morrison, and other gentlemen, 

In much of the mechanical work which an examination of 
these depends has entailed, I have, both during the cruise and 
since my leturn, had Lhe assistance of Fiedenck Pearcey. 


OUR ASTRONOMICAL COLUMN 


New Cum El,—M. Stephan, Director 6f the Observatory at 
Marseilles, announces the discovery of a new comet by M 
Borrelly on the morning of the 9lh inst It is described as 
bright, round, wall a well-defined nucleus, and 34 minutes in 
diameter The first complete observation gave for its po&ilion— 
February 3 at 1GI1 57m 58s M.T. at Marseilles. 
Apparent Right Ascension 17I1 13m 22 7s, 

,, North Polar distance Ql n 28' 20" 

Diurnal motion m R A + im. 44s , in N P D — 3“ 7' 


M Borrelly was also the discoverer of Lhe last unprcdicted 
comet, on December 6, 1S74, in which year six comets were 
observed , in 1875 only two were observed, both known comets 
of shorL period , in 1876 none. 

The Oct i/j lAnoN n* RaciULU-i on Fliiruary 26.—The 
occullaLion of a star of the first, or between the first and second 
magnitudes, is a sufficiently uncommon phenomenon to attract 
attention Reguluq will be occulted on Lhe 26th instant while 
the moon is at a considerable altitude, and to facilitate the calcu¬ 
lation of the tunes of immers'on and emersion at any place m 
this country we will apply the very convenient method given by 
Lhe late Prof. Liltrow for distributing such predictions over a 
limited area. 

Putting the latitude of the place = 50° + /, and expressing 
/ in degrees, and the longitude from Greenwich = L, and ex¬ 
pressing L in minutes of time, + if east, — 1/ west, and found¬ 
ing Lhe equations upon direct computations for Greenwich, 
Edinburgh, «nd Dublin, we find with Lhe Nautical Almanac 
cleincnU, 


Time of Immersion 
,, Emersion 
Angle at Emersion 
from N Point 


= I 2 h 47m 2 - \o 0095]/ + [9 5 iyi] L 
- I 3 h 53 m 5 - [° 2i88]f + [9 3209] L 
= 232° 8 — [0-185]/ - [9 468] L 


The quantities within brackets being logarithms and the result¬ 
ing times for the meridian of Greenwich 
The following arc Lhe circumstances of the occultaLion at a 
few of our observatories; Greenwich time throughout.— 



Immersion 

Emersion 

Aii|f'c al 
Emersion 


h m 

h m 


Cambridge 

12 45 I 

13 49 9 

229 

Dublin 

12 35 4 

13 42 s 

23 S 

Edinburgh 

12 36 9 

13 40 9 

227 

Greenwich 

12 45 7 

•3 Si 0 

23I 

Liverpool 

12 39 7 

13 45 z 

2 j I 

Oxfoid 

12 43 7 

•3 49 S 

232 


No other occultation of to bright a star, visible in this coun¬ 
try, will take place until July 28, 1879, when Antaies will be 
occulted 

Amongst the Chinese observations collected by lhe Jesuit 
missionary, Gaubil, are-a number of occultatiom of Regulus, 
the earliest of uhich is dated March 16, A.D. 501 While re¬ 
ferring to this star, we may mention a remarkable approximation 
of several planets near it, which is also recorded in Lhe Chinese 
annals, and which, so far as we know, has never been examined. 
As interpreted by Gaubil, the observation runs thus .— 


In b.c. 27, second year Ho-ping, in the tenth moon, between 
the 20th and last day of the moon, Saturn distant from Regulus 
1° (Chinese measure), Jupiter to the north-west i G , Mars to 
north-west 2°. 

The Chinese commenced their year at the new moon imme¬ 
diately preceding the sun’s entry into the sign Pisces, and their 
months were lunar. Accordingly moc, 27 the first moon com¬ 
menced soon after midnight on February 10, Greenwich lime, 
and the tenth moon on the evening of November 2 , the time 
indicated by the Chinese record is therefore probably between 
November 23 and December 2 Perhaps some one may have 
the curiosity Lo examine this reported conjunction of Mors, 
Jupiter, Saturn, and Regulus We can state positively that an 
occultation recorded about forty years earlier, observed under 
the same dynasty, lian, and at the same station, that of the 
Chinese court at Si-gnan-fou, in Llic province of Chen-sy, actually 
occurred, according to our latest tables, and at the hour recorded 
m the Chinese annals. 


The Sot ar Eclitsl of 1567, ArRiL 9 —prof Grant, in his 
valuable 11 History of Physical Astionomy, ,J remarks that H the 
earliest eclipse which was unequivocally asserted Lo have been 
annular was one which occurred in the year 1567.” It was ob¬ 
served at Rome by Clavlus, of Calendar celebrity, who has 
recorded that when the obscuration was greatest there Blill 
remained round Lhe moon’s limb a very narrow ring of the solar 
light Kepler (" Ad ViteHumem”) found from his tables the 
sun would have entirely covered the moon, and hence considered 
that the luminous ring, mentioned by Clavius, was in reality the 
corona , visible during total eclipses of the sun. 

The element* of the eclipse of 1567 obtained upon a similar 
system of calculation to that applied to other modern solar 
eclipses in this column are as follow - 

Conjunction in R A 1567, April 8d at 23I1 17m 10s G.M.T. 


K A. 

Moon’s homly motion in R A 
Sun’s 

Moon ■ dcclmaLion 
Sun's pl 

Moon’s hourly inoLiun in dtcl. 
Sun's 

Moon’s horizontal parallax 
Sun's „ ,, 

Moon’* true semi-diameLer 
Sun’s „ „ 


26 30 57 
33 8 
2 19 

11 27 45 N. 
10 58 57 N 
‘9 6 N 

o 52 N 

57 36 

o 9 

IS 54 o 
IS 41 7 


The sidereal lime at Greenwich mean noon, April 9, was 
ih 47m. 8s If with the above elements we make a direct cal¬ 
culation of the circumstances of the eclipse at Rome we find a 
very great eclipse little short of totality , began al loll 41m Oa 
a M , ended at ih 42m 23s. r m mean Limes at Rome, magni¬ 
tude o 9972, so that the breadth of the crescent was about 2\ 
seconds. The eclipse would be total for a few seconds on the 
central line in this longitude, the augmented semi-diameter of 
the moon exceeding the sun’s semi-diameter only 1" 5 ; but our 
result as it stands may very well explain the words of Clavms, 
Lhe extremely narrow crescent of lhe solar disc sLill remaining, 
added to the probable visibility of the brighter part of the corona, 
giving to the naked eye Lhe appeal ance of a narrow uniform ring 
of light 


New Minor FlaNet, —No. 172 of the group of small planets 
was detected by M, Borrelly at Marseilles on the 5th mst ; at 
I2h. 8m. its R. A. was loh. 35m. 36s., N,F D. 8o° 30' a 9, twelfth 
magnitude. On the following night at 9I1 58m. its R.A. was 
toh. 34m. 465 , N.P.D 8o° 29' 3. 


METEOROLOGICAL NOTES 
Meteorology of the Libyan Desert.—A second volume 
of Gerhard Rohlfs’ great expedition into the Libyan desert has 
been recently published at Cassel, under the editorship of Dr. 
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W Jordan of Karlsruhe, giving the detailed results of the re¬ 
searches of the expedition into the physical geography and meteor¬ 
ology of this region during the winter of 1873-74 Though the 
observations extended only over a comparatively brief period, 
yet fiom their evidently high quality, the ability with which they 
have been discussed, and the physical characteristics of the 
lOgion, the results thereby obtained form an exceedingly valu¬ 
able contribution to meteorology The results of the two-hourly 
observations show, a 3 regards the daily maxima and minima 
of atmospheric pressure that the forenoon maximum and after¬ 
noon minimum are very greatly in excess of the others, and that 
the difference between them indicates an amplitude of range m 
accordance with that given for this region m Buchan’s recently 
publish ed charts of diurnal barometric range. The temperature 
has a daily range of 24 0 5, the maximum occurring about 3 p M. f 
and the minimum a little before 6am The lowest observed 
temperature was 23° in the cailier part of February. The 
minimum of vapour tension occurs about 6am, and the maxi¬ 
mum about iiam While the mean relative humidity at Cairo 
in winter is 65, it is only 51 in the desert, falling to 35, the mini¬ 
mum at 2 r m , the dryness of the climate being thus very great 
A humidity of only 17 was observed at Sandheim on February 12, 
at 2 v m Rain fell from Pcbruary 1 to 4, thunder was heard on 
thescLOnd, and during next night o^H inch of ram fell, soaking 
the sand of the desert to a depth of about five inches—an amount 
of rain of rare occurrence in the district The prevailing winds 
are north-westerly, those having the highest percentages being 
W 16, N W. 34, and N 27, or 77 per cent Warm springs 
occur in several of the oases, the highest ol served being at 
Dachel, the temperature of which ranged from 92” 3 lo 96° 8 f or 
about 15" above the annual mean temperature of the locality 
The magneLic declination was observed on January I, at ten 
places variously situated between 25° ii', and 29° 12'ht N., 
and 25" 31" and 32” 34'long E of Greenwich, the results of 
which, when compared with the observations of decimation made 
in iSnj-zo by Cmlliaud indicate^ an annual variation ot 6'4, 
being closely approximate to that of Central Europe. 

line,m 01 iiif Skinl at Paris ihjrinu 187G—In Lhe 
BulLtm International of the Pani Ohseivatory for January 13, 
the height of the Seine is given for each day of 1876, as observed 
at Pont de la lournelte and Pont Royal The zero of the scale 
at Pont de la 1 oumelJe is the lowest point to which the river 
All duiing the great drought of 1719 lhe highest flood hitherto 
recorded measmed 27 feet in 1658, and the greatest dryness 
3 28 feet below the zero of the scale on Stplember 29, 1865 
During 1876 illc greatest florid was 71 feet on January 17, Lhe 
greaLe&t dryness o 89 foot, and the mean for Lhe year 315 feet, 
being o 82 foot below the mean calculated by DeLalande 

Osciiiatiuns of Tim s—The mete 010 logical LiulUtxn of 
the Brussels Obseivatory for January 26 calls the attention of 
meteorologists and physicists to a remarkable perturbation in the 
stale cf the sea, shown by the marfgiaphe of Ostende. M The 
low-tide level on January 25,” the Bulletin says, 11 was by thirty- 
five centimetres lower than it should have been, and the high- 
lidc level in the evening was lower by sixty centimetres, as if the 
tide were stopped in Lhe last part of its ascending motion 
These depressions of the sca-levcl took place under quite lhe 
same circumstances of wind at Ostend, as those which were ob¬ 
served during an elevation of the level, on January 2. The local 
direction of the wind, m the report, cannot be the cause of these 
oscillations, and the true cause remains thus unknown, and well 
deserving the full attention of meteorologists and physicists.” 

Hurricane of January 31, in Bhgium and Hoiiand 
—The hurricane which, accompanied by an unusally high tide, 
visited Lhe shores of the Noith Sea duimg Lhe night of January 
30-31, is reported lo have done very great damage. The 


height reached by the tide at Ostend was 7*5 metres above lhe 
mean level of the sea, and the height of the waves during the 
hurricane was about 12 metres (40 feet), the marcograph show¬ 
ing fluctuations from 13 j to I 5 metres above zero The tide 
thus exceeded by about 4 feet the highest tides remembered at 
Ostend The embankment of the town was destroyed for a 
length of more than 700 feet, and stones 14 feet long were 
thrown by the waves to distances of about 40 feet. Large parti 
of the town were inundated At Antwerp the tide which swept 
along Lhe Scheldt was higher by 1 foot than the highest tides 
remembered. The shores of the river were therefore inundated, 
as well as some of the polders, which appear nqw os immense 
lakes. The streets of Antwerp were covered with water 1 metre 
deep , Mechlin, Termonde, and many other places, were also 
flooded. In Holland the ravages were not leas. Rotterdam 
was inundated, the Maas reaching a level only 6 centimetres 
lower than Lhat reached in 1825 Various other places 111 
Holland suffered Numerous accounts received at the Bruise's 
Observatory from various points of the kingdom will enable the 
path of lhe humcane to be traced with great accuracy. It is 
worthy of notice that It Look one hour and a half to go from 
Ostend to Brussels 

Weather Notes —Letters received from the United States 
on Saturday last state that the weather on the Atlantic seaboard 
has been intensely cold, temperatures from 35° to - 40° have 
been recorded. At Baltimore, on Lhe 26th ult , the temperature 
was the lowest known for many years, and the ice extended fully 
sixty miles down Chesapeake Bay, effectually blocking the 
harbour Several steamers were compelled to put back, being 
unable to force their way through the ice-fields. SevenLy vessels 
were locked in the ice Lwelve miles down the bay and the crews 
were in great distress, Very heavy snow-storms are reported 
from the west of the State of New York, by which railway 
travelling was all but stopped. Australian letters report exceed¬ 
ingly intense heat in Victoria during the month of December, the 
temperature in the shade rising on the 15th to uo n 7 at Lhe 
Melbourne Observatory, and at some places in the interior, 
Il6° o was recorded. 

International Weather Maps.— We have lhe greatest 
pleasure in noting that the system of simultaneous observations 
of aLmosphei ic changes for lhe construction of lhe valuable 
weather maps issued under the direction of Gen Myer, oT 
Washington, U S , which is already carried practically around 
the northern hemisphere on land, has recently received a large 
and important expansion A general order was issue! by Lhe 
Navy Department, on December 25, to the commandants ot 
naval sLations and commanding ofheers of vessels of war, direct¬ 
ing meteorological observations to be taken, recorded, and for¬ 
warded to the Bureau of Navigation, a particular officer being 
designated as responsible for the duty. The observations arc to 
be of such n chaiacter as to be suitable for the preparation oi 
synoptic charts, and to embrace, whenever practicable, at least 
atmospheric pressure, temperature, wind, rain, wet-bulb thermo 
meter, sea-swell, and weathei daily, on board every vessel in con - 
mission, and at ever]’ naval station of the United Slates at 7 35 
A m. Washington mean time (o 43 f m. Greenwich mean time) 
The Secretary^of the Navy enjoins the greatest care and promp¬ 
titude in the taking and recording of these observations, which 
thus form part of the system of international meteorological 
observations taken simultaneously, upon which the United 
States have entered. We very earnestly hope that the navies 
and the mercantile vessels of all civilised countries will soon 
join in carrying out this magnificent scheme of oh nervations 
originated by the Americans in 1873, and since then further 
developed and carried on by them with the highest ability and 
success. 
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NOTES 

According to arrangement* made since the death of Prof. 
J. C. Poggendorff, the Annalcn dtr Phystk und Chemu will in 
future be edited by Prof. Dr. G. Wiedemann, of Leipzig, aiftlited 
by Prof. Helmholtz and the Phyucal Society of Berlin. Prof. 
Wiedemann possesses admirable qualities for the new position, 
and under his supervision this well-known scientific journal will 
at least lose none of its former valuable features. The first num¬ 
ber of the Bctblattcr, the newly-founded adjunct to the Annalcn , 
has already been issued. It will not only offer a review of con¬ 
temporary physical research, but will seek to replace the supple¬ 
mentary volumes of the Annalcn . 

The Council of the Royal Society of Edinburgh has awarded 
the Macdougall-Brisbane Gold Medal to Mr. Buchan for his 
per on the diurnal oscillation of the barometer, u forming one 
an important series of contributions by him to the advance¬ 
ment of meteorological science. 

The great Von Baer medal, worth over 1,000 roubles, and 
bestowed but once in three yean, has been given by the St. 
Petersburg Academy of Sciences, to Dr. A. Gotte, Professor of 
Zoology at Straiburg, in recognition of his remarkable work 
“Die EntwLckelungsgeidiichtc der Unke." 

A MEDAL to commemorate the part taken by the Institute of 
France in the observation of the transit of Venus has been struck 
at the national mint. It bears the representation of a female 
passing before the car of Apollo, with the motto in Latin, 
** Quo distent spatio, sidera juncta docent 11 Each mem¬ 
ber of the Institute has received a silver medal, as well aa 
the heads of the mission ; the assistants received a bronze one. 
A medal has been cast in gold and presented to M Dumas, the 
President of the Transit Commission The expenses were 
defrayed by subscription among the members of the Institute. 

Dr. Straudberg, the president of Lhe Swedish Academy of 
Sciences, died suddenly in Stockholm on February 5 

The Norwegian Government proposes to send out a vessel 
during this year for the purpose of ^deep-sea exploration in the 
Atlantic. A credit of 103,000 kronen has been sought from the 
national Parliament to cover the expense of the expedition. 

Baron Barth, whose sad end at Loanda we mentioned last 
week, belonged to one of the oldest families of the Bavarian 
nobility. Although but thirty-one at the time of his death, he 
had already won a name by valuable researches on the nature of 
the Swiss glaciers, and by geological investigations in various 
parts of Europe 

For a number of years the University of Jena has been unable 
from lack of funds to meet the demands of modern university 
education, by the increase of professorships, establishment of 
scientific collections, &c. So severe has been the check upon 
the growth of the institution, that its friends have finally set on 
foot energetic measures to obtain a large increase m the annual 
grants from Lhe various grand ducal governments upon which it 
depends for support. Saxe-Weimar has already promised an 
addition of 40,000 marks, and it is piobable that this historic 
university will soon be relieved from its embarrassments. 

We regret to announce the death of the eminent surgeon, 
Sir William Fergusson, BarL, on Saturday last, in his suty- 
nlnth year. 

WORK is about to be commenced on the new buildings for the 
University of Suuburg. They will be situated to the north¬ 
east of the Chy, with which they will be connected by a broad 
promenade, and will provide accommodation for about 1,500 
srudcnli. The Government grant for the purpose amounts to 
4i millions of marks. 


The Hunterian Oration at the Royal College of Surgeons was 
delivered on Tuesday by Sir James Paget, In presence of the 
Prinoe of Wales, and a large and brilliant company. Sir James 
sketched the career, and poinLed out the quantity, the wide 
range, and importance of the work done by Hunter. 

As Prof, Kjrchoff refused the directorship of the Sun Observa¬ 
tory at Berlin, a Committee of Direction has been appointed, 
consisting of Professors Kirchhoff, Forster, and Awers. 

Among the Bills to be brought before Parliament this session 
is one by Mr. Hardy M to make further provision respecting the 
Universities of Oxford and Cambridge, and the colleges therein." 

On Thursday last, Prof. Alexander Agassiz, who has been on 
a visit to this country for the purpose of investigating the rchulLs 
of the Challenger Expedition, embarked at Liverpool on board 
the White Star steamer Britannic on hi* return home On 
the Wednesday evening he was entertained at dinner by Lite 
1 members of the Liverpool Art Club, and on Thursday, after 
visiting the Library and Museum of this town he was invited by 
I the Mayor to lunch with the members of the library and museum 
I committee at the town hall. 

DlL N. v. Konkoly, the director of the O. Gyalla Obser¬ 
vatory in Hungary, is at present engaged in an extensive aeries 
of observations upon the spectra of the fixed stars. In the Feb¬ 
ruary session of the Hungarian Academy of Sciences he gave 
the results obtained wuh 160 stars. Vogel’s division into three 
typical classes, white, yellow, and red, is followed. An inte¬ 
resting observation was made upon 0 Lyric. The bright bands 
in its spectrum detected by Vogel in 1871 have now entirely dis¬ 
appeared, and were probably due to an astral protuberance 
The same astronomer laid also before the Academy a carefully 
prepared record of all shooting stars observed in Hungary 
during the past six years Their number amounts to about 
2,000. 

LuRD Noruiiirook has presented to Oxford University a 
valuable collection of skins of Lhe game birds of India, collected 
for him by Mr. A. O. Huftie, C B., a distinguished Indian orni¬ 
thologist. Lord Northbrook, in a letter to Dr. Acland, assures 
him that the collection is very perfect, if not unique. 

A singular cose has been tried at Paris. A manufacturer of 
gelatine complained that the waLcr supplied by Lhe new city 
waterworks was too good for him, and that he could not con¬ 
tinue Lhe manufacture of hit. gelatine. He claimed about 3,000/. 
damages, but his suit was dismissed with costs. 

Ai the next session of Lhe French Association for the Ad¬ 
vancement of Science, in August, the Geological Society of 
Normandy will organise an exhibition of all the geological and 
pabeontological products of the five departments which compose 
that old province. 

W»have received Lhe fint two numbers of anew monthly 
Italian journal, Eileitncita . It is published at Florence. 

Wx regret that our space only admits of our acknowledging 
the receipt of the Proceedings of the Liverpool Literary and 
Philosophical Society for 1875-6. This volume, kke many of its 
predecessors, contains a considerable -number of papers of ml 
value in various departments of science. Messrs. Longmans and 
Co., ore the London publishers. 

The Report of the Committee of the East Kent Natural 
History Society contains some forcible remarks on the condition 
of provincial museums in the same direction as those of Prof, 
Boyd Dawkins, which wc reported some weeks ago. It is shown 
that the rates now squandered m support of those miscel¬ 
laneous and motley gatherings, and incoherent medleys vaguely 
called museums, would suffice for the farmaiqn qad mainten- 
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nice of museums worthily 10 named, and admirably adapted by 
judicious selection and arrangement to forward the education or 
our youth, and the direction of all desses of the people in the 
study of natural science. But, 50 far from promoting this worthy 
end, the managers of many provincial museums seem to under¬ 
stand nothing more than the establishment of unmeaning curio¬ 
sity shops, better Atted to amaze the eyes and puzzle the brains 
of the groundlings, than to convey rational amusement and in¬ 
struction to the people. Thus the study of the sciences of 
natural history is rather retarded than advanced, and the pre¬ 
vailing ignorance maintained and confirmed. Local museums 
should be adapted to the best mental culture. They aught to 
have a few good preparations, whether exotic or native, to 
exhibit plainly the general principles of nature, and systematic 
sets of many specimens to display particularly the natural history 
of the district; while the needless and grievous expense of room 
and money, caused by the acquisition and preservation of a 
gallimaufry of unsuitable objects, should be most strictly avoided. 
The rapid spread of knowledge, the report states, will soon con¬ 
vince the rate-paying public that their rates should be expended 
with at least some regard to the instruction of the rising genera¬ 
tion. We sincerely hope so 

Under the heading, “Can Birds Count?” Mr. C. \V. Wade, 
of Magdalen College, Oxford, writes as follows — 11 1 have often 
noLiced that crows crowded on Sundays to a certain place, where, 
on the seven ill day a friend of mine was in Lhe habit of amusing 
himself by placing a quantity of broken biscuit on hts window¬ 
sill ; he had time for this only on the Sunday morning, and 
during the week no food was so presented. Wc noticed that on 
the Sundays a crowd of Lhe birds came about the window, 
whereas on other days no special sign of excitement was visible 
among them. The opinion I formed of their power to count 
Lhe days as they passed has been strengthened by hearing the 
following story.” Mr. Wade then states that:a gentleman much 
troubled by the depredation of crows built a shed at a distance 
from his house, where he took up position with gun and ammuni¬ 
tion. After the first shot the crows would not return, so Lhe 
gentleman Look a friend with him to the shed and then sent him 
away, he himself remaining; but the crows kept out of range. 
Taking others with him up to the number of twelve, and sending 
them ofT separately, the result was the same. At thirteen, how¬ 
ever, the crows seem to have lost count, and returned. To be 
fully credible the account ought to be first-hand, as it u not, and 
based on a regular aeries of experiments. 

Any information on the prospects of the future supplier to this 
country of Russian boxwood is a matter of some importance, 
therefore It is interesting, if not entirely satisfactory, to read in 
% recent report from Poli, the port from whence lhe bulk of the 
boxwood is shipped, that, though considerable quantities are 
still exported, it becomes annually worse in quality, and the 
supply for shipment at PoLi must soon be exhausted The ex¬ 
port from the Abkasslon forests is still prohibited by the Russian 
Government, but it is uid that this restriction will shortly be 
removed. The writer of the report referred to describes a joumey 
he mode In 1S73, through splendid forests of Normandy pine, 
birch, beech, oak, chestnut, walnut, and boxwood. With the 
opening of these forests it is estimated there will be a plentiful 
supply of prime boxwood for about fifteen yean, after which 
that of inferior quality must be resorted to, as in Mlngrelia, 
Boxwood, it seems, has also become quite recently in article of 
commerce from Taganrog to France and England; about 4,000 
tons were shipped to these two countries during the year 1875, 
at a cost of from 8/. to io/, per ton, free on board. This box¬ 
wood Is drawn from Fenian territory, on the southern coast of 
the Caspian Sea, across which, k is conveyed to Astrakhan, 
thefcca up the Volga to Ttaritun, whence it passed over to 
Kslatchf on the Don, for Rostoff and Taganrog. 


No, 7, concluding vol n. series U. (Science) of the Proceedings 
of tht Royal Irish Aeaduny, has just been published. It contains 
a report on Inrii Hepatic®, by Dr David Moore; a revision or 
the species of Abies of £ndlicher and Parlatore, andPseudolsuga 
or Carn&re and Bertrand, by Prof M‘Nab ; contribution to the 
history of Dolomite, by Mr E. Hardman ; on Gluclnum, by 
Prof E Reynolds ; on the chemical changes in potato disease, 
by Rev Prof. Jcllett, on remains of Cervus megaeeros^ by G. 
Porte , on Lhe detection and precipitation of phosphoric acid by 
ammonic molybdate, by A N. M‘Alpine ; on the product of 
the squares of the differences or the roots of a cubic equation, 
by Prof. Young ; and on a new genus and species of sponge, by 
Prof. E P. Wnght 

The February session of the Berlin Geographical Society was 
devoted to detailed reports from the lately-returned African ex¬ 
plorers, Dr. Pogge and Dr, Lenz. The former described his 
journey from Angola to Mo&sumbu, the chief town of the 
WaUjornbas, whose existence has hitherto been regarded os 
mythical. The difficulties of lhe route were few, and the cIl- 
mate in Lhe interior healthful. Dr. Rogge's experience would 
SwCm to point out his route as one of Lhe most desirable for 
future expeditions to use in attempting to reach the interior of 
the continent. Dr Pogge stated his belief that the Casai or 
Casabl is Lhe Upper Congo, and that the Lualaba Bows into Lhe 
Ogoval. A letter in Tuesday’s Times, from ad Angola paper, 
wruLen by u Portuguese merchant, is of the same tenor It 
stales that a Portuguese, whose name is not given, has found the 
source of Lhe Zaire, twenty days' march east from Malangc, and 
one day's march from ihe capital of Dumbo Tcmbo The river 
is known as Casai or Casabl till it crosses the country uf Lunda, 
when it gels the name of Nzare Livingstone, in a letter dated 
Cassange, February 13, 1855, mentions the common belief there 
that the Casai and Quango join to the north of Cassangtf, and 
form the Zaire or Congo, We seem to be getting near the iolu- 
Uun of Lhe problem Dr. Leuz, at the same meeuug, sketched 
rapidly the results of his three years' wanderings among the 
(Ekebas of the Ogowai district, by whose assistance he was 
also able, although with the greatest difficulty, to penetrate to 
the Adooma land, and touch his farthest pomt to the cast, 
lUnjska. The interesting results of his anthropological and 
ethnological studies among the Oakcbaa, we hope to give more 
full} 

On Monday evening, Gen R. blrachey gave Lhe first of a 
senes of lectures ou Scientific Geography at the Geographical 
Society He traced the progress of Geographical Science, 
pointed ouL the wide field embraced by it at the present day, and 
showed its aimc and its importance 

The annual meeting of the American Geographical Society 
was held on Jonuaiy 16, Rev. Ji. W. Bellows, D.D., in the 
chair. The annual election of officers and members of the 
Councd waa held. Chief-Justice Daly was re-elected president, 
and delivered his annual address on the Geographical Work of the 
World for 1876. The address, of which an early copy lias been 
forwarded to u, is one of great interest, and contains a compre¬ 
hensive view of geographical work during 1876 in all depart¬ 
ments and in all parts of the world. Mr, Daly criticises with 
tome severity various statements as to previous explorers ui the 
Report of Sir George Nares. lie commends the plan proposed 
by Dr. Hayes some yean ago, of carrying on polar explora¬ 
tion by establishing a station at Port Ffoulke, a plan substantially 
the same as that proposed by Capt. How gate of the U.S Signal 
Service, to which we referred in a recent number. Mr. Daly 
mentions the interesting fact that the first Geographical Society 
u os probably that founded in Venice in 1688, under the name of 
11 Society of Argonauts, 1 ’ followed a few years later by an apoo- 
ciation of the same kind established at Nuremberg. For English 
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readers one of the most valuable parts of this address is the 
account or the work of the various U.S. Surveys for 1876 We 
regret that space prevents us doing 1 more than referring to this 
interesting address 

At the last session of Lhc Berlin Academy a letter was read 
from Dr* J. M HUdcbrandt, travelling under the auspices of the 
Academy, who on December 10 was preparing to leave Mom- 
basia, In Zanzibar, for an extensive expedition in the Kibuyn 
land, The chief aim of the undertaking will be to study the 
snowy regions of the lofty chain of mountains bordering on the 
coast-land, One of the first efforts will be directed Lo scaling 
the lofty summit or Lhe Kenia. 

Du Natur for February 12 contains a'paper by Karl Emil 
Jung, 11 On the Family Conditions of the Australian Native*, 11 
in which he states some facts with regard to tbeir mamage 
customb that deserve the attention of ethnologists 

No 3 of the Bulletin Trtmestncl of the Cairo Geographical 
Society contains a paper by Dr Gilssfeld on his exploration in 
West Africa, and a paper of great value by Col. Colston giving 
the results of his observations among the Bedouins of Sudan and 
Kordofon. Accompanying letters from CoL Gordon, which have 
been referred to by us already, are four maps of the course of the 
Nile in the region of the great lakes. 

We have received a copy of a lecture on the English Arctic 
Expedition given at Lhe Scientific Club, Vienna, by Dr. Cha- 
vanne, forming one of a senes of cheap popular scientific lectures 
which are being published by A llartleben, of Vienna. 

Seven weekly meetings of the Cambridge University Natural 
Science Club were held during the laid (October) term, when 
the following papers were read .—■" On Analogies between the 
Senses in Man,” by J. Allen (St. John's) , “The Pectoral and 
Pelvic Girdles," by T. W. Bridge, BA (Trinity), "The 
Probable Age of the Earlli," by E B. Sargant (Trinity); 
"Caves,” byj, t. Marr (St John’s) , "The General Anatomy 
and Functions of lhe Cerebrum,” by O A Browne, B A 
(Trinity) ; 11 Fermentation,” by A. Hill (Downing), "The 
Chemical Composition of the AlbumenoicU,” by S. H, Vines, 
B.A. (Christ’s) Seven meetings are arranged to take place 
daring the present (Lent) term. There are nineteen members 
iu residence. 

Prof. Ogden Rood has calkd attention {Am Journ 0f 
Set. and Arts) to some esses in hii own experience, which, along 
with an experience described by Tait, seem to prove that our 
retinal apparatus for reception of waves of h B ht of medium 
length u more liable to be strained by nervous shucks or by pro¬ 
longed excitation, than Lhat designed for rccepli >n of waves of 
greater or less length. Thus nervous derangement and prolonged 
excitation may produce temporary green colour blindness The 
effects Prof. Rood observed were in recovering from effects of 
chloroform, exposure to bright white light out of doors (when 
while objects seemed at first purplish red), and convalescence 
from typhoid fever (when white objects appeared of a weak 
orange yellow). 

The works in connection with the Pons [Exhibition of ,1878 
ore progressing with surprising activity. The buildings, which 
must be ready in the end of March by Contract, will be com¬ 
pleted before the appointed time. 

In the February Session of the Wurtcmberg Anthropological 
Society, 1 somewhat novel communication was presented by 
Prof. v. Zech, the statistician of the Society. He instituted a 
careful comparison between the returns of the late parliamentary 
election and lhe anthropological statistics of the kingdom col¬ 
lected during the put year. The majorities of the government 
party were invariably obtained in districts where light-coloured 


hair and eyes predominate. The Schwarttn, the Ultnunon- 
lanes, formed a medium class with regard to complexion, &c., 
and were not recruited from among the black-haired sad the 
black-eyed, who seemed on the contrary to be the champions of 
social democracy 

The American Naturalist for February contains an Account 
of the Natural llutory of the Fanning Group of Islands, by 
Dr. T. H. Streets. These are four coral islands in the Pacifie, 
stretching from i n 57' N. to 5 0 49' N , and from 157° 27' to 
162° 11' W, They do not seem to have been yet grouped on 
any chart. 

A second edition, revised to December 31, 1876, has been 
published of the " Catalogue of the Publication! of the United 
States Geological and Geographical Survey of Lhe rerntonej." 
Since iB 67, forty-one publications have been issued, besides 
twenty-five maps A considerable list of works in process of 
publication and in preparation is also given. 

Ar the meeting of the Brighton and Sussex Natural History 
Society, held on the 8ih inst, an interesting paper by Miss Crane 
was rrad, 11 On Certain Genera of Living Fish and their Fossil 
Affinities. 11 It is reported in full in the Sussex Datly News vl 
February 10. 

The additions to the Zoological Society’s Gardens during the 
past week include a Macaque Monkey {Afmacus cynomolgus ) 
from India, presented by Master K Wallace; two Chinese Geese 
{Anscr cygncidts) from China, presented by Mr. A H Mec- 
hurst, a Common Raven (Corvus corax), European, presented 
by Mrs. Nathan , a Common Magpie {Pua cantata ), European, 
presented by Miss Jessie Bovill, a Ruugh legged Buzzard [At- 
chibuteo lagopus), European, presented by Mr. W. R. Paxton ; 
a Common Marmoset ( ffapale jacchns) from Brazil, a Common 
Paradoxure [Pamdocunu typus) from India, deposited; two 
Maned Geese ( Btrmcla jubata) from Australia, a Red-vented 
Cockatoo [Caeatua phUippinat um) fiom 1 lie Philipp ne 
purchased. 


SCIENTIFIC SERIALS 

In the January number of the Qua*Inly Journal of Micro¬ 
scopical Science we find lhat Dr, Kiem has superseded Dr. Payne, 
ns one of the editors Mr H. N. Moseley has two vain able 
papers, the first on the colouring matter of various animals, and 
ehpecially of deep sea forms dredged by H.M.S. ChalUnqcr 9 in 
winch a large number of fresh band-producing colours from 
sponges, Coelenterata, Echuioderms, Annulosa, and Mollusca are 
described with figures of their spectra. In the second, Stylochus 
pelagic us , a new species of Pelagic Piananan, is described, with 
notes on other pelagic species, together wuh the larval forms of 
Thysanzoon, and of a gymn os tomato us Pteropod —Dr. Klein, 
in a note on a method ol preparing the cornea by the employ¬ 
ment of caustic potash and lunar caustic—Mr Kidd describes 
Schieflerdeckcr’s Microtome, and gives an epitome or a paper 
by Engelmann on l( Contractility and Double Refracliun ”—Mr 
Peek has an important paper on the mmute structure of the gills 
of Lamellibranch molluscs, the investigation having been under¬ 
taken in the Histological Laboratory of Exeter College, Oxford, 
at the instigation of Prof. Lankester. The filamentary gills of 
Area and Mytxlus are shown to explain the nature of the more 
complicated organ in Anodon t the most simple type being fila¬ 
ments bent on themselves at their middle points, outwards for 
the outer gills, and inwards for the inner, 10 that in section they 
form a W —1 he last paper la a rlsuml, by Mr. Archer, of recent 
cpntil buttons to our knowledge of freshwater Rhieopoda. 

Journal dt Physique , January.—On the phenomena of induc¬ 
tion, by M, Moutoi—Chromatic polarisation of tufts In biaxial 
crystals, by M, Marl,—Note on the experiment of the Fnjiklln 
portrait; a new glass breaker, by M, Barer.—On absorption of 
radiant heat by aaueous vapour, by M. Hsgu,—Note on the 
employment arid choice of spectacles designed to correct bad 
vision, by M. Dubois, 
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Mathematic a! Society, February 8.—Mr G W. Merri- 
field, F.R S , vice-president, in the cnair —Tbe following com¬ 
munications were made to the Society —On the area of the 
quadrangle formed by the four point! of intersection of two 
conics, by G Lcudesaorf.—A certain series, by Mr. J W. L. 

Glauber, F.R.S.—The differential equation — Ob 


by Prof. Cayley, F.R.S.—On the classification of loci, and a 
theorem in reslduation, by Prof. Clifford, F.R.S 

Zoological Society, February 6 .— Osbert Salvln, F R.S, 
in the chair.—Mr. Sdater exhibited and made remarks on some 
unnoticed characters in the original and unique specimen of 
Comrie’s Manucode (Manucodta comm t P.Z.S , 1876, p. 459) 
—Mr. Howard Saunders exhibited a specimen of the Panay 
Sooty Tern ( 5 'tenia antestheta), which had been obtained on the 
English Coast, and was the first recorded occurrence of this bird 
in tne British Islands—Dr A. Gunther, F K.S , read a memoir 
on the tortoises collected by Commander Cookson, R N., daring 
the visit of H M.S. Petcrd to the Galapagos Islands The main 
results of Commander Cookson's visit consisted in giving us a 
knowledge or lhe tortoise of Abingdon Island {Testudo obtng- 
doni) and of the tortoise of Lhe north of Albemarle Island (71 
imerofthyes) —A communication was read from Mr. Robert 
Collett containing an account of his observations on Phyl/osce/us 
bonahx, as met with on the coast of the Varanger Fjord and 
adjacent parts of Finmark.—Mr. Sclater Tend a note on an appa¬ 
rently new species of spur-winged goose of the genus Ptcrtroptcnir, 
proposed to be called P ntger , founded on two examples living 
in tne Society’s Gardens, which had been presented to the Society 
by Lieut.-Gen. A V. Cunningham.—Prof A H Garrod read 
a paper on the mechanism of Lhc intervertebral substance and on 
some effect a resulting from lhe erect position or man.—A com¬ 
munication was read from Sir Victor Brooke, containing notes on 
the small rus'rie deer of the Philippine Islands, and giving the de¬ 
scription of a new species proposed to be called Ccrviss nigricans, 
of which a female example was recently living in the Society f a 
Gardens —A paper by Mr O. Salvin and Mr, Duc&ne Crod man 
wu read giving the description of twelve new species and a new 
genus of butterflies from Central America—Dr. Gunther gave 
an account of tbe zoological collection made during the visit of 
H.M.S. Ptterd to the Galapagos Islands, which had been 
worked out by himself and his assistants in the Zoological De¬ 
partment of the British Museum.—Mr R. B. Sharpe communi¬ 
cated the description of a new species of pheasant of the genus 
Lobwphasu and of a new species of PUta from the Lawas River, 
North west Borneo Mr Sharpe proposed to call the former 
L. castanacaudatus, and the Pitta, Pitta usshen. 


Geological Society, January 10.—Prof, P. Martin Duncan, 
F.R.S., president, in the chair.—Frederick Tendron and David 
Thomas were elected Fellows, and Dr J. F. Brandt, of St. 
Petersburg, Dr. C. W. Gumbel, of Munich, and Trof Erlaard 
Suets, of Vienna, Foreign Members of the Society —On gigantic 
land-tortoises and a small fresh water species from the ossilerous 
caverns of Malta, together with a list ol the fossil fauna, and & 
note on Chelmuan remains from the rock-cavities of Gibraltar, 
by A. Leith Adams, F.R.S., Professor of Zoology in the Royal 
College of Science, Dublin. The auLhor described three distinct 
species of tortoises from the Maltese rock-cavities, one of which 
was of gigantic proportions, and equalled in size any of the living 
or extinct land Chcloaians from toe Indian or Pacific Islands 
Tbe charactoristic peculiarity in the two larger species is a greater 
robustness of the long bones as compared with the denizens of 
the Maicarene and Galapagos Islands, with which he hod been 
enabled to contrast them. The largest, on that account, he had 
named T. robusta ; It rivalled the gigantic Testudo tphipptum 
(Gdnther) in sue. showing affinltiea to it in a few minor cnarxcterE. 
A smaller species, T, Sprattu, and a small Lutrrmys t not dis¬ 
tinguishable, as far as the few remains extend, from the recent 
L , eurapaa, besides many fragments of shields of tortoises of 
various dimensions, had been obtained. These Chelonlans were 
found in conjunction with the remains of the dwarf elephants 
and other members of the remarkable fauna, collected by Admiral 
Spratt and the author In the ossiferous rock-cavities of Zebbug, 
Mnaldra, Benghlaa, &c. T^a paper contained a list of the 
animal remains hitherto recorded from the Maltese fissure a veins, 
including three species of dwaiFtlephaata, two species of Htppo - 


potamujf two gigantic species of Myoxns , a gigantic wan, and 
other animal remains \ and farther, a Note on some Chdonum 
remains from Lhe luck-fissurei of Gibraltar.—On the Coralliaa 
rocks of England,” by the Rev. J, F. Blake, F.G.b , and W. 11. 
Iludleaton, F.G.S. The object of the paper was to describe 
the rock masses existing between the Oxford and Kunmcrulge 
clays ns exhibited throughout England. They occur in five dis¬ 
tinct areas which were treated separately Where best deve¬ 
loped, as in Yorkshire and at Weymouth, the series is much 
more varied than the usual nomenclature indicates j in both 
instances a lower mass of limestone, distinct from that represent¬ 
ing the “coral rag" of Central England, is present. In York¬ 
shire, especially, this limestone is of great importance, and is 
separated by a "middle calc grit” from the upper limestone 
senes. These upper limestones were aUo shown to be separable 
into two very distinct divisions, especially by their fauns, viz , 
the “coralline oolite” and “coral rag,” which last term la 
here applied in a restricted sense only to true coral-bearing or 
intcr-coralline beds. The upper beds, called 11 supra-coralline,” 
were ihown, where present, to be of great interest and importance 
—and iheir fauna was for Lhe first time indicated—and the iron- 
ores of Abbotsbury and Westbury were proved to belong to this 
portion of the senes The fauna of the Corallian rocks was 
shown to be very markedly Oxfordian in the lower portions, and 
equally Kimmendgian in the upper, while but a limited portion 
only could be raid to have a fauna of its own. The whole senes 
was deposited in lenticular masses of traceable size. 

Physical Society, February 3.—Prof. G. C. Foster, presi¬ 
dent, in the chair,—The following candidate was elected a mem¬ 
ber of Lhe Society*—Mr. J Norman Lockyer, F.R S —Prof. 
Osborne Reynolds exhibited a number of experiments in relation 
to vortex motion ui fluids They have been gradually developed 
during the last few years, but arc still in a very incomplete state, 
and he hopes that others will join him in the inquiry. Probably 
one reason why so little progress Los been made in the deter¬ 
mination of the elementary laws of fluid-moLion is that mathe¬ 
maticians have been without experimental data on which to 
found their calculations. The well-known rings formed by puffs 
of smoke have been studied by many high authorities, but not 
with a view to their general bearing on this subject. Prof. Rey¬ 
nolds first showed smoke rings and their mterference by means of 
the apparatus devised by Prof. Tait, and added that although the 
theory of smoke rings does not Imply that vortex motion is pecu¬ 
liar to vapours, their existence in liquids was only pointed out by 
Mr II. Deacon at a comparatively recent date. In studying 
the action of the screw-propeller, Prof. Reynolds noticed the 
systematic manner in which the form of a disc moved obliquely 
through water is retained by Lhe track of air which it produces. 
If a flat disc he supported on a light frame and caused to move 
rapidly through water the motion ceases on withdrawing the 
hand suddenly ; but if this be done gradually the motion con¬ 
tinues By passing a coloured liquid, down a fine tube to the 
bock of the disc, he found that a vortex ring is always 
formed, which passes to the rear of the disc, and the same effect 
is produced by dropping water from a height into water covered 
wiih a coloured liquid. In a trough about six feet long and at 
one end or which was a horizontal tube closed with sheet india- 
rubber, air rings were formed by introducing air into the tube 
and then striking the india-rubber externally by means of a flat 
board, and it was shown that a ring 19 capable of propelling a 
vane placed in its course, to the front of which it never advances. 
If the air be replaced by a coloured liquid the nng travels with 
considerable velocity and the motion of a solid body of the 
density of water is in no degree comparable. If a nng travels 
through a part of a liquid which has previously been coloured. It 
causes no motion of translation, and Prof. Reynolds concludes 
that no resUtance ii offered to their motion. 'Nevertheless the 
motion Is gradually stopped, but the ring is constantly enlarging 
by gathering water as it travels, and ui momentum remains 
nearly constant After adverting to the methods adopted to 
ascertain the direction and velocity of motion, the initial form of 
the rings was shown to be a spheroid. A solid of thu form, 
however, is very slow m its passage through water, and he con¬ 
siders this to be due to friction, He has succeeded in imitating 
the form of the ring by causing a disc, surrounded by pieces of 
ribbon, to move through water. Finally, Prof. Reynolds re¬ 
ferred to Sir William Thomson’s researches on the mterference 
of two rings, and showed that the oscillating rings so produced can 
be formed in liquids or gases by employing an oval in place of a 
circular aperture.—The Annual General Meeting of the Society 
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was then held.—The president read the report of the Council; of 
which the following u a brief abstract ‘—The Council points 
with satisfaction to the number and interest of the papers read 
before the Society, and a brief summary is siren of the more 
important. The Society has to regret the loss of three of its 
members, Mr David Forbsa, F R.S , Mr A. S Hobson, and 
Mr. Arthur Finn. The publication of a new edition of Prof. 
Everett's work and of a complete edition of Sir Charles Wheat¬ 
stone's writings is announced, and the Council hopes shortly to 
undertake the translation of sclentifiepapers from foreign sources 
to be published in its proceedings.—The following Officers and 
Council were elected for the ensuing year:—President, Prof, 
G C Foster, F R S Vice-Presidents : Profs W G Adams, 
F R S , and J H. Gladstone, F R.S, Mr W. Spottiswoode, 
LL.D , K.R S., Sir W Thomson, LL.D , FRS, and Dr 
W. H. Stone. Secretaries: Prof A. W Remold and W 
C. Roberts, FRS Treasurer, Dr. E Atkinson Demon¬ 
strator, Prof. F. Guthrie, F U S. Other Members of Council: 
Prof W. F. Barrett, Latimer Clark, Major Festing, W Huggins, 
D C.L., F.R S , Prof. Kennedy, O J Lodge, Prof H 
MacLeod, Frof E Stewart, LL D, FRS, Prof Unwin, and 
E. O. W. Whitehouse.—The proceedings terminated with votes 
of thanks to the Lords of the Committee of Council on Kduca- 
cation for Ihe use of the Physical Laboratory at South Ken¬ 
sington and to the several officers of the Society 

Royal Microscopical Society, February 7 —Anniversary 
meeting.—H. C Sorby, FRS, president, in the chair.—The 
president delivered the annual address, in which, after reference 
to the memory of those of their number deceased during the 
past year, he gave an interesting account of hm recent researches 
into the composition and origin of the loose materials which 
form the sands and clays of this country, and also of those com¬ 
posing the sandstones and stratified rocks.—The result of the 
ballot for officers and council for the ensuing year was as fol¬ 
lows —President, Mr H C Sorby. Vice-presidents: Dr L. 
S. Deale, Sir John Lubbock, Bart F Rev W H. Dallinger, and 
Mr PI Powell Treasurer, Mr John W Stephenson. Hon. 
Secretaries ; Mr. H J. Slack and Mr. Chas Stewart Council: 
Dr. Robert Braiihwaite, Dr. Lawson, Dr. Millar, Messrs. 
Bevington, Brooke, F. Crisp, Ingpen, L. W Jones, Loy, 
M'Intyre, Thos. Palmer, and F. H, Ward. Assistant Secre¬ 
tory, Mr Walter W Reeves. 

Institution of Civil Engineers, February 6.—Mr. George 
Robert Stephenson, president, in the chair.—The paper read 
was on 11 The Sewage Question,” by Mr. C. Norman Bizalgette. 

Rome 

R. Accademia dei Lincel, January 7 —Second appendix 
to memoir on the construction, properties, and applications of a 
constant inductor, by M. Volpicelli.—On complete elliptic in¬ 
tegrals, by Prof Smith.—On the small oscillations of an entirely 
free rigid body, by M. Cerruti —On the anatomy and physiology 
of the rebna (continued), by M. Franz BolL—On the spinal 
medulla and the electric lobe of the torpedo, by M. Reichen- 
heim.—Geological studies on the group of the Gran Pared no.— 
Rational catalogue of the rocks of Fnuli, by M. Taramell l 

Taris 

Academy of Sciences, February 5 —M. Fell got in the 
chair.—M. Duchortre presented the second and lut part of the 
second edition of hu " Elements de Botanique. " The following 
pa pen were read .—On the fundamental invariants of the binary 
form of the eighth degree, by Prof. Sylvester.—Preliminaries of 
a comparative study of living and fossil European oaks ; defi¬ 
nition or present races, by M Da Soporto.— On moaochloriied 
oxide of methyl, by M. Frit del.—Composition and origin of 
diammntiferoui sand of Du Toil's Tan, in South Africa, by M. 
Meunicr, Geologists have assigned a deep origin, representing 
them as the residue of alteration of pyrogenous rocks emitted 
like lava The author's analysis gives, besides minerals proper, 
• number of complex rocks which cannot have been formed at 
once in the state of mixture by the same causes. Each of them 
most hive been removed from a special deposit, then earned 
id the point where mixture took place. These sands be¬ 
long to the so-called virtual alluvia , and are related m formation 
to too Ejbolinlc sands in the environs of Paris.—On the prepara¬ 
tion and use Of the liquid foi wishing vines attacked by Phyl¬ 
loxera, by Bl Soileau.—MM. Andre and Angot expremed a 
dflrin to bo sent to Son Francisco to observe the tvanrit of 


Mercury on May 5, 1878. They hope thus to render the study 
of the next Venus transit more fruitful.—Diathermanetty of 
metals and of paper, by M. Ay a on net. They are not other- 
man ons, as generally thought They are more diathennanons 
for dark heat from metallic bodies raised to a temperature under 
ioo° than for luminous calorific radiations or those near red. 
They have weaker absorbent powers than water. It is posnble 
to find a mathematical relation between the absorbent power of 
a body and its coefficient or conductivity.—Note on the presence 
of ammonia In cut steel, by M. Regnard. Ingots of steel newly 
broken gave a distinct iiaeU of ammonia, with perceptible noise 
in escape of the gas, and bubbles in soapy water if applied. 
The appearance of the fracture in all such cases was crys¬ 
talline, varying slightly from periphery to centre; the 
liberation was gran teat at centre. Sou steels in general 
did not give the phenomenon, nor did Ingots previously 
annealed. Analysis or the gu showed it to be nearly pur* 
hydrogen, with perhaps a few traces of acetylene.—On the 
active principle of Strophantus kispidus , or Inee, by MM. Hardy 
and Gallois This is the plant used by the Pahonias In poisoning 
their arrows. The isolated body, called ineine, has not the same 
physiological properties as Strophantim (so-called by Fraser). 
Injected in considerable quantity under the skin of a frog's foot, It 
does not stop the heart's movements,—Immediate disorders pro¬ 
duced by injections of pure fuchrine into the blood, by MM. 
Felts and Ritter The nervous disorder!, like those of drunken¬ 
ness, cannot, the authors now think, be due to embolic lesion (in 
the capillaries), but to direct impression of the nervous system 
by the fuchsmc itself —Structure and minrralogical composition 
ol varlolite of Durance, by M. Michel Levy The globules of 
varlolite are not petro-silicloui By ita petrographic affinities it 
seems to be a compact term of the senes of euphotides. It pre¬ 
sents an interesting association of several varieties of amphibole 
and pyroxene ; also a new example of sphcrolites entirely 
crystallised.—On the intestinal anpiillule {Angvillula tnter- 
tinahs), a new nematoid worm found by Dr Normand In 

f enons attacked by diarrhcna of Cochin Cfhina, by M Bavay. 

t is distinct from, and much less abundant than, the AnguiUula 
stercoralis —On the minute phenomena of fecundation, by M. 
Fol All the phenomena are reduced to two typical cases —On 
Filana hemahea (Htematozoa), by MM. Galeb and Pqurquier. 
The authors found filana in the blood of the foetus of a bitch 
whose heart was teeming with them; the embryos doubtless 
passed through from mother to offspring. This explanation 
destroys the idea of verminous diathesis, and of spontaneous 
generation, called in to explain the genesis of such hetnatozoa. 
The authors also verify M. Davaine's view that the nematoid 
worms circulating in the vesselm of certain dogs are larve of the 
haematic filana.—Determination of ammonia in the air and In 
meteoric waters at Montsouns, by M. Levy.—On two new spedea 
of ibis, from Cambodge, by M. Oiutalet.—On a new sounding- 
line, by M. Tardleu. 


CONTENTS Fag. 

Darwin on Fertilisation. By Prof. W T Thisxlton Dyxb , . 3*9 
Oua Boon Shelf — 

" Bulletin dei Sciences MalhSmeliquei el Astroaomlquee 11 . . 33s 

Litters to tub Editor r— 

The Obndlan Cullers of Melos.—Rev Gerald S Daviis . . 331 

Ocean end Atmosphere Currents. —CepL Dighy Murray; Rev 

W Clement Ley . . . 333 

Aurone Light!— G Henev Kinahan . . .334 

On the Senae of Hearing In Birds — Prof A Leith Adams . . 394 

Tnpe-wonn in Rabbits —A D Turneb .335 

Meteor of January % 10 31 r m — 1 VI. F. Denning . 335 

Thr United States Geographical and Geological Survey op 
the Western Territories under Dh. F, V Hayden . • - 339 

Alloy op Platinum and Iridium pox a Hew Metric Standaxd 
op Length By W. Chandler Roberts, F R.S. ... .336 

The Upper Colorado By Prof. Arlhirald Gbikie (With Him 

tmtionj) ... . . .337 

Deep Sea Muds, II. By Mr John Murray (With JlhatmH<m) . 94a 
Oua Affi»M>HicAL Column — 

New Comet ■ . . 34a 

The Occultation of Regulus on February il • , . ... 341 

The Solar Eclipse of 1567, April p.341 

New Minor Planet.. .... 111 

Meteorological Notes ■— 

Meteorology of the Libyan Desert. 34a 

Height of ihe Seine at Pans during 1876.. 

OacilUboiii of Tides.M3 

Hurricane of January 31, b Belgium aod Holland ...... M3 

Wcitlier Notes... 

Internet lour k Weather Maps.343 

.. 344 

Bcutfnvic Siiiau.146 















349 


NATURE 


tHUfcspAY, February 1877 

A WORKING NATURALIST 
Life of a Scottish Naturalist: Thomas Edward\ Asso¬ 
ciate of the Unman Society . By Samuel Smiles. 

Portrait and Illustrations by George Reid, A.R.S A* 
(London : John Murray, 1876) 

T is rather a delicate thing and seldom advisable to 
publish a full and formal biography of a man with 
an account and attempted estimate of his work while he 
himself is still alive and in comparative vigour. There 
are many sound reasons, however, to justify Mr. Smiles 
in telling the wonderful story of the still living Thomas 
Edward, the ftanff shoemaker and naturalist; not the 
least weighty of these is that it will bring to Edward 
some of that kudos and cash which he has earned long 
ago, and which it would have been well for himself and 
for science had they, or at least the latter, reached him 
years since. 

Thomas Edward, born 1814, is the son of very humble 
but thoroughly respectable Scotch parent*, who were able 
to bestow upon him the scantiest schooling. He wa3 
brought up in Aberdeen, where he was in rapid succession 
expelled from three schools on account of his intense in¬ 
born passion for “ everything that hath life.” He used to 
take all sorts or birds and beasts and creeping things to 
school with him, in his pockets, in boxes, or in bottles. 
Tom’s specimens would often escape, and the scene may 
be imagined when some unconscious urchin realised that 
a snail, or a horse-leech, or a "Maggie-mony-feet” (centi¬ 
pede), was crawling up hia bare legs Poor Edward meant 
no harm, but it was too much to expect that an ordinary 
dame or dominie would, in that remote and unscientific 
age, at least, take the trouble to understand the boy’s 
nature and tendencies and aspirations. The consequence 
was severe thrashings and expulsion, 

When Edward left school finally he was only six years 
old, could read with difficulty, and could hardly be said 
to be able either to write or count. After serving for 
some tune ip a mill he was apprenticed to a shoemaker 
Begg, " a low-class Cockney/ 1 Mr. Smiles calls him, and 
certainly a regular brute, who treated the poor boy and 
his birds and beasts in a most cruel fashion. However 
Edward managed with this man and a subsequent master 
to pick up a fair knowledge of the ihoejnakmg trade, aqd 
after vainly trying to emigrate as a stowaway, removed to 
Banff when about twenty years old, where he has hved 
ever since working as a journeyman for wages, and 
devoting every moment of his leisure to the gratification 
of his passion for natural history. It is common enough 
for working men, and especially for shoemakers, to take 
an interest in certain animals, especially in bilds \ but 
Edward's fondness for animals was no fancy of this sort. 
From almost his infancy he was devoured with a passion 
for the observation and possession of animals of all kinds; 
to him no living creature was unclean or loathsome, and he 
feared to (Act or handle nothing from a centipede or an 
adder to a polecat While yet a baby in his mother's 
arms he neatly put a premature end to his career by 
MPtatfng t0 dutch at a palling insect; and while bong 
drilled as a militiaman in Aberdeen he made himself liable 
Vol. xt.—N a 98 a 


to severe punishment by rushing like a madman from the 
ranks in chase of a passing butterfly. 

As a journeyman shoemaker Edward had to work from 
six in the morning till nine at night Shortly after settling 
in Banff he married, luckily for his love ot nature, a 
prudent and considerate woman, who, instead of thwarting 
his eccentricities, did what she could to help him and 
enable him to indulge them. “ Weel/’ she said once, 
when asked what she thought of his habits, “he took 
such an interest in beasts that I didna compleen. Shoe¬ 
makers were then a very drucken set, but his beasts 
keepit him frae them. My man’s been a sober man all 
his life; and he never negleckit his wark. Sic 1 let him 
be. w “Wise woman!” justly adds Mr Smiles. Shoe¬ 
makers’ wages in Banff were very low—orly a few shillings 
a week. For many years Edward earned only about lor. 
a week, and yet on this he managed to rear, without in¬ 
curring debt, a thoroughly respectable and honest family 
of, about a dozen children, who have repaid their parents’ 
care by doing what they could to comfort their old age. 
Edward being a man who had a proper sense of his duty 
to his family, seldom thought of allowing his favourite 
pursuit to encroach on his long working hours. As his 
consuming passion must be satisfied, he took the only 
course legitimately open to him ; he gave up his nights 
to it. As soon as he got home from work, unless indeed 
the weather was unusually bad, lie shouldered his gun, 
equipped himself in his eight-pocket coat, four-pocket 
vest, double-stoned hat, and other traps of a rude but 
efficient enough kind, and putting Ins supper of oatmeal 
cakes in his pocket, set out to watch and catch the denizens 
of the woods,heaths, air, and sea-shore of the region around 
Banff He would prowl about as long as the light permitted, 
he down for an hour or two m a hole, under the Ice of a 
bush, inside some old ruin, or underneath a flat tomb¬ 
stone in some ecnc churchyard, snatch an hour or two’a 
sleep, and be up again with the first streak of dawn. 
Even when thus resting, however, he would frequently be 
kept awake watching the doings of any night animals that 
might be near him. Frequently also his rest was a very 
broken one. He might be wakened by a weasel or a pair 
of rats or some other inquisitive or hungry creature 
tugging at his coat-pockets or trying to make their way 
underneath his hat, always well filled wiLh insects, birds, 
or eggs. He gives a most exciting description of a two 
hours’ struggle with a pole-cat that attacked him while 
resting in darkness in the ruins of Boyne Castle He 
was dreadfully lacerated by the claws of the animal, but 
this he did not mind, so long as he succeeded in keeping 
the skin of the pole-cat whole. Oace he spent two days 
and a night, without sleep or food, in watching a Liuje 
Stint (Ttinga tnwuta\ which he sighted on the shore 
near Banff)' and thought himself amply rewarded by being 
able at last to capture it. As might be expected, in his 
unconscious eagerness to follow out his pursuit, he met 
with frequent accidents, and was once or twice within 
very little of losing his life by falling down high precipices. 
All this, however, he took as " in the bond”—as no more 
than might be looked for by one In his circumstances 
persisting in gratifying a passion of the kind that con¬ 
sumed him. 

When compelled to stay at home Edward occupied 
himi elf with the preparation of his collections and the 

a 
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nuking of cue* for holding them. In no long time every 
comer of hie house was filled with cases, and he wisely 
determined to turn an honest penny by exhibiting his 
treasures. This he did on two or three occasions in Banff 
on fair days when the town was filled with country people. 
These exhibitions were so successful that he resolved, by 
the advice of his friends—it was all the help they ever 
gave him—to try a wider sphere, and he rented a room 
in Aberdeen, where he arranged his collection. Many of 
the groups of animals were most artistically put together, 
and as a mere sight, not to speak of its scientific value, 
the exhibition was well worth visiting. But it proved a 
complete failure ; only a few people dropped in. It was 
a serious matter to Edward, for of course he had to leave 
his work and necessarily incur what were for him con¬ 
siderable liabilities. The prospect was so gloomy that he 
was driven to think of the last resort of despair, suicide. 
He went down to the mouth of the Dee, and had divested 
himself of his outer garments preparatory to taking a last 
plunge, when a strange bird hopping about on Lhe sahd 
caught his eye. His ruling passion asserted its sway, 
and off he set on a long and exciting chase to discover 
theoiature of the bird ; in this he failed, but the chase 
left him a more cheerful and a wiser man. He was com¬ 
pelled to sell his collection for about 20/, returned to 
Banff and resumed his work and gradually his old habits, 
and ere long had the pleasure of seeing another collection 
gradually accumulating. More than once afLerwards had 
he to sell his collections, which he regarded as his savings' 
bank to fall back upon in time of need. But his ardour 
was never damped, and until prevented from wandering 
far by rheumatism and other results of his hard life, he 
never ceased adding to his store. 

Edward's collections not only included quadrupeds, birds, 
and Insects; plants of all kinds came in for a share of his 
attention, and, latterly, marine animals of all kinds, in the 
last field, especially, he did work of the highest value Ex¬ 
cept one or two clergymen of similar tastes, the dreadfully 
respectable people in and about Banff took no notice of Ed¬ 
ward, whom they seem rather to have shunned as eccentric, 
if not crazy. But gradually naturalists in various parts 
of England came to know of him, and thus he got into 
correspondence with well-known workers in various parts 
of England. One of his principal correspondents was 
Mr. Spence Bate, who, during the preparation of the 
<f History of the British Sessile-eyed Crustacea,” obtained 
important help from Edward The latter collected for 
and sent Mr. Bate a very large number of specimens. 
Of 294 Crustaceans found in the Moray Firth, no fewer 
than twenty-six new species were added by Edward him¬ 
self. A new Isopod which he discovered was named 
after himself Pranisa (A nceus) Edwardti , and one of his 
most notable discoveries was one of the little fishes 
known as midges, which he sent to Mr. Couch, who pro¬ 
nounced it new to science, and named it Edward's Midge 
^Jfiouchta Edwardti). By and by he was induced to send 
descriptions of his observations first to the local journal 
' and latterly to such scientific journals as the Liftman 
Sort**/s Journal, the Zoologist^ Naturalist t and Ibts. 
No one reading Edward's accounts of his experiences 
would ever dream that their author had had no schooling 
after his sixth year, and had worked nearly nil his life 
from 6 A.M. till 9 P.M. at a common handicraft. They 


have been compared without any exaggeration to the. 
classical descriptions of Wilson and Audubon. 

How Edward, with no dredging apparatus whatever, 
but only with old pots, pans, rags, from seaweed cast 
ashore, from the inside of fishes obtained from the fisher¬ 
men, and by other similar methods, collected his marine 
specimens, many of the greatest rarity, is well told in Mr. 
Smiles's narrative. It is quite amazing how much is yet 
to be Learned about the commonest objects of our land 
and sea; and how much of new Edward managed to 
discover of the'nature and habits of animals about which 
one would have thought no more was to be learned. In 
an appendix of forty-eight pages Mr. Smiles gives a 
descriptive list of a portion of the Fauna of Banffshire 
observed or found by Edward ; had all that he has found 
been thus catalogued it would have filled the volume. 

It is to the credit of the Linnean Society that years 
ago they conferred upon Edward the rare honour of 
Associate. Doubtless had the numerous correspondents 
whom he was so ready to help with specimens and the 
result of his observations known of his real condition, 
they would have done something to put him in a position 
in which he could have helped science with less hardship 
to himself Here, surely, if ever there was one, was a 
fair cose for the endowment of unremunerative research, 
and had the fund now being allotted been in existence 
even ten years ago, Edward would have had a prime 
claim upon it. How these things are managed in Norway 
may be learned from the following extract from a letter 
from Mr. A. Archer, Laurvig, Norway, to the Times , 
called forth by reading Edward's Life *— 

“ Some years ago there lived on the wild west coast of 
Norway a clergyman, with his wife, a large family, and a 
small income. He, too, employed every leisure hour in 
the study of nature, but being a graduate of Christiania 
University, and being obliged to take many a journey 
over the large fiords in visiting distant parts of his parish, 
he possessed two great advantages over Edward—a good 
education and larger opportunities of observation. He, 
too, had the seeing eye without which all opportunities 
are useless, and shortly it was known that science was 
being enriched with discoveries in zoology made by the 
hard-worked parish priest. The action of the Norwegian 
Storthing was prompt. Though the great majority of 
that body are poor peasants, with little more education 
than they have picked up in the parish school, and though 
in all ordinary cases they hold the purse-strings with a 
grip that would have pleased Joseph Hume^they have the 
virtue of being liberal when good cause can be shown 
far it At the request of the Governing ^Body of the 
"Christiania University they created a new unattached 
Professorship of Zoology, endowed it with a salary of 
333/., equal to 1,000/. in England; and, relieving the 
clergyman from his parish duties, which could be as 
well performed by another, appointed him to the pro¬ 
fessorship, but without requiring from him either resi¬ 
dence or teaching. How the Professor, in these favourable 
circumstances, went on enriching science with his dis¬ 
coveries till his name became famous over the world, 
how he trained up his sons to follow in his footsteps, how 
two of them, though yet young men, are professors in 
Christiania University, one of them in his own favourite 
science, all this is known to the scientific men of Europe, 
nor should any of them read this, will they require to M 
told that the name of the clergyman was San. It would, 
of course, be absurd to ask the enlightened Parliament of 
Great Britain to take in the case of Edward a hint from 
the Norwegian Storthing in the case of Sara, and the 
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Scotch Universities arc, we all know, too poor to create 
unattached professorships and endow them, standing as 
they do ratner in need of endowment. Is it equally 
absurd to ask if ohe of the wealthy English Universities 
would not consider it an honour to rank Edward among 
its professors, and assist him to publish Lhe observations 
he may yet have time to make, or does it merely show 
gross ignorance of the spirit in which they ate governed 
to suppose that either of them could so far depart from 
the usual routine ? I suppose I am not the only country¬ 
man of Edward who, having lived here long enough to learn 
how poor Norway ireats her great men, will regret—not 
so much on account of Thomas Edward, for his has been 
a great life and example, but in the cause of science— 
that his lines have not fallen in pleasanter places ” 

But Edward never complained of his lot, and had Mr. 
Smiles not written the present work, he would have had to 
stick to his stool to the end. AU Edward ever wanted was 
some way of earning a living that would have enabled him 
to give more time and attention to his scientific pursuits, 
and no one will deny that it would have been immensely to 
the gain of science could his services have been devoted 
entirely to it, for he was too passionately fond of nature 
ever to have been spoiled by prosperity. But regrets are 
now useless ; happily Edward is not beyond the reach 
of consolation and well-merited reward, and happily he 
is receiving them. He will be mentioned in the annals 
of science as an observer of the highest accuracy and 
originality, who gave up to a parish a genius fiUed for an 
immensely wider sphere. The obvious moral of the work 
to those who have to spend most of their time in earning 
their daily bread, as well as to others, we need not point 
here. Mr. Smiles's work is one of the most interesting 
biographies ever written, and the illustrations gratuitously 
contributed by Mr. Reid are a great pleasure. Our readers 
by buying the book will not only become possessed of a 
rare treat, but will at the same time help to confer a 
substantial benefit upon Thomas Edward, the Scottish 
Naturalist. 


BLAKE'S "ASTRONOMICAL MYTHS* 

Astronomical Myths* Based on Flammarton's "History 
of the Heavens By John F. Blake. (London : Mac¬ 
millan and Co., 1877) 

I N the continual turmoil of daily life, when each one is 
looking forward to new methods and new discoveries, 
we seldom or never look back into the doings of our early 
predecessors, and even when we do we are somewhat 
inclined to pity their ignorance and their, to us, absurd 
notions. We ought rather to call to mind the difficulties 
under which lhe great men of old laboured, difficulties 
under which our present leauers m astronomy would 
probably have been equally sorely tried. We must re¬ 
member that we have all the sister sciences lending their 
aid, and that therefore the advance in astronomy should 
be made with constantly increasing strides. 

The author of this work has put before ui the labour of 
M. Flam mar ion in an English dress, and has added other 
matters—notably a chapter containing the researches of 
Mr. Haliburtoa on the Pleiades, to many the most inter¬ 
esting part of the book. < We are earned back to the 
time when nations thought ai the child did in the lines of 
Tom Hood, quoted by the Ifcthor 


“ 1 remember, I remember, the fir trees straight end high. 

And how I thought their slender tops were close against the 
sky; 

It was a childish fantasy, but now ’tia little joy, 

To know I'm further off from heaven than when I was a boy." 

Mr. Blake commences by calling attention to the con¬ 
templation by our ancestors of the awe-inspiring pheno¬ 
mena of the heavens by night, the rising and setting of 
the sun, moon, and planets, the slow and silent motion of 
Lhe constellations from east to west. To them the sky 
was a lofty canopy studded with stars, the earth a vast 
plain, the solid basis of the universe. Two distinct 
regions appeared to compose the whole system—the upper 
one, or the air, in which were the moving stars, and the 
firmament over all; and the lower one, the earth apd 
the sea. 


U is to be expected that in early times religious 
beliefs and rites were mixed up with and were derived 
from the motions and appearance of Lhe heavenly bodies. 
The Druids appear to have seen or imagined that the 
moon was a body like the earth, having mountains, and, 
according to Plutarch, furrowed with several Mediter¬ 
raneans, which the Grecian philosophers compared to 
the Red and Caspian seas. This celestial earth was 
supposed by the western theologians to be the abode of 
departed souls, the place of immortality. The festivals 
were therefore ranged accordingly, and the Druids were 


represented as holding a crescent in their hands. 

The origin of the names of the constellations has 
always been a source of speculation, and the chapter 
on this subject is well worth study. For the names of 


several ol them there appears to be some show of reason, 
but others have been named from mere caprice, or in 
honour of some person or event. In the case of the 
41 Locks of Berenice, 1 ' the story goes that Berenice was the 


spouse and sister of Ptolemy Euergetes, and that she 
made a vow to cut off her locks and devote them to 


Venus if her husband returned victorious, and, to con¬ 
sole the king, the astrologer placed her locks among the 
stars. The Great Bear, the ^Apicror pryoAij of the Greeks, 
the Okouari (bear) of the Iroquois may have been so called, 
as Aristodc observes, because the bear is the only animal 
that dared venture into the regions of the north. The Arabs 
called the bears the great and little coffins, and the Chris¬ 
tian Arabs made the Great Bear the grave of Lazarus, and 


the three weepers Mary, Martha, and their maid. 

The history of the signs of the zodiac is traced down¬ 
wards in the several nations, and it is pointed out that 
the names may have originated in the rising of constel¬ 
lations at the times of certain important events, as Aqua¬ 
rius at the time of the inundation at Thebes, and the Bull 
at the time of ploughing, but this does not account fjplr 
all. Further, we find how the r precession of the etylu- 
noxes furnishes us with a means of fixing the date of the 
signs receiving their names ; at that date the names of 
the signs of course corresponded to the zodiacal constel¬ 
lations, and if we find in any description that the equinox 
is said to be in the sign of the Bull we know that the 


method of naming dates back to some 3,000 years ago^ for 
at that period the equinox happened in the constellation 
of the Bull. According to our present nomenclature the 
equinox happens m Aries, but really when the sun is In 
Pisces ; our method therefore dates back to about 2,300 
years ago when the equinox was in the constellation of 
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Aries, or more probably to the time of Hipparchus* whett 
the equiriox was exactly at the statpAHfetih It occurs 
' to us that the worship of the Bull and Golden Calf was 
in Tftgue during the time thAt the equinox happened in 
the constellation of Taurus, that the Ram and Lamb 
* were held in estimation at a later date when the equinox 
happened in the constellation of Aries. 

The most prominent group of stars in the heavens—the 
Pleiades—has always been an object of attention, and 
we are glad to find an interesting chapter on this subject 
based on the careful work of Mr. Haiiburton. The 
Pleiades, we learn, were observed for the purpose of 
dividing the year into two parts—one u the Pleiades 
above/' and the other 11 the Pleiades below.” During one 
half-year, while they were east of the sun, they would be 
visible at sunset and the reverse during the other half. 
The culmination of the Pleiades at midnight appears to 
have been with many nations the starting-point of the 
year, and here again the precession of the equinoxes 
has an interesting effect, since the tropical year is 
shorter than the sidereal. Thus the dates of the latter 
keep advancing on those of the former, and so long 
as dates were regulated by the stars all the countries 
Would agree in the time of their festivals; but, as the 
author puts it, u as soon as a solar calendar was arranged, 
and it was found that at that time this position coincided 
with a certain day, say the Pleiades culminating at mid¬ 
night on November 17, then some would keep on the 
date November 17 as the important day, even when the 
Pleiades no longer culminated at midnight then, and 
others would keep reckoning by the stars, and so have a 
differ* nt date. 17 

The instance given of the 17th November seems to be 
Eomewliat strange, for, on referring to our star maps, it 
appears that the Pleiades culminate now at midnight on 
or about the 14th November, and years ago the midnight 
culmination took place of course earlier in the year. It 
is, however, possible that judgment of the date of mid¬ 
night culmination was in error. 

Mr. Blake then goes on to point out that a new year's 
festival determined by the Pleiades is the most universal 
of customs. The Australians hold their new year's corro- 
borree 111 November at the midnight culmination, and in 
India the year was determined by the Pleiades, and on the 
17th day of November is celebrated the Hindoo Durga, 
the festival of the dead, and new year's commemoration. 
So also the Egyptians regulated their solar calendar that 
the day might be unchanged, and the commemoration of 
the dead took place on the 17th of their month Alhyr, 
the same date at which the Mosaic account of the deluge 
makes the same commence. This, we agree with the 
author, is no chance coincidence. 

We cannot think, however, that the explanation of the 
origin of November 17 is clear, for although some 4,000 
yean ago the equinoctial point was close to the Pleiades, 
there appears no particular reason that the day on which 
the equinox happened when near that group would be 
tailed November 17, and if it was so called how comes it that 
the midnight culmination happens now within three days 
of the same date* while out calendar has continually been 
changing with reference to sidereal events ? If we assume 
that the commemorations of India and other places are 
kept on the day of midnight culmination of this group, 


without reference to the calendar* then the events would 
happen now without ntath error on November 17* and will 
happen on December t7 stttae a,2do years henefe, and if we 
reckon back according to our calendar to a time—to some 
4,000 years ago—the culmination and festivals would have 
happened on the autumnal (spring of the southern hemi¬ 
sphere) equinox—September 21. We do not see from the 
text how the Egyptian and Mosaic dates of November 17, 
although perhaps connected together, can have any con¬ 
nection with the festivals of other nations kept on that 
date in modem times. The calendar might have been 
arranged to suit the sidereal year up to a comparatively 
laic date, but our calendar has been fitted to the tropical 
year much too long to allow, at its commencement, the 
midnight culmination of the Pleiades to have happened 
anywhere near November 17. 

In other words, the festivals depending on the mid¬ 
night culmination of the Pleiades will necessarily be kept 
on or about the same day, and that day happens to be 
February 14,or, say November 17; now unless the calendar 
be a sidereal one, which it is not, this festival must have, 
in bygone years, happened earlier than November 17. It 
would seem, therefore, that some other event than the 
culmination of the Pleiades happened, by which the 
Mosaic and Egyptian date of November 17 was fixed 

The further account of the Pleiades and the relation to 
the passage in the Pyramid of Gizeh, as investigated by 
Piazzi Smyth, is extremely interesting. 

In the chapter on astronomical systems there is much 
worth reading, and the diagrams show the gradual ad¬ 
vance of obseivation and order over imagination, and it 
seems curious to us at the present time that the ancients 
should have gone so far out of their way to describe the 
earth as a flat surface floating, with roots, on pillars, on 
the backs of elephants standing on a tortoise, as a portion 
of a cjlinder, as cubical, or as having various other forms. 
The geography and cosmography are no less interesting, 
and a large number of diagrams of maps are given, many 
of which appear to have been made to suit the super¬ 
stitious ideas of the fathers of the various churches rather 
than the results of observation. 

The chapters on Eclipses and Comets, with the anecdotes 
of the consternation and awe produced by their appear¬ 
ance, give us a very correct idea of the all-supreme super¬ 
stition of the middle and earlier ages ; but even now 
among civilised nations there appears to be a large 
amount of superstition to be eradicated. 


OUR BOOK SHELF 

Acoustics, Light y and Heat. By William Lees, M.A., 
&c. Glasgow: Collins, Sons, and Co., 1877. (Collins's 
Advanced Science Series,) 

This is a good specimen of a series of text-books, among 
which Dr. Guthrie's capital compendium of Magnetism 
and Electricity, and several other valuable works have 
appeared. It is stated, in a brief preface, to be founded 
on notes of the late Dr. W. S. Davis of Derby, who 
was to have undertaken its preparation, and to whom the 
first chapter, as well as the Appendix on the D petrine of 
Eneigy, are due. 

Text-books are far from easy to write in a satisfactory 
manner; by their very definition and nature they con* 
tain no nbvelty, except such as can be secured by clear 
treatment and lucid exposition of subjects already ftmilCar. 
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They are, raoravcr, being issued ia such numbers, under 
the present demand for popular education, that their very 
likeness to one another u fatiguing. They require also in 
their construction the rare faculty, whether intuitive or 
gained by long experience, of insight into a student's 
probable difficulties; for It seems desirable that they 
should rather aim at being employed as con dens ors ana 
systemat&sers of knowledge already acquired generally 
from the study of larger and more diffuse treatises, than 
as independent works. It is in this respect that useful 
practical knowledge differs from “cram* 7 ; a distinction 
very real, though more difficult to define than to under¬ 
stand. The concentrated food offered by such compila¬ 
tions is less easy of digestion, and more readily expelled 
from the mental economy, than that which is more 
gradually administered ana more completely assimilated. 

The wiiter of the present manual has, for instance, 
only seventy pages to devote to Sound, one hundred and 
eighteen to Light, and ninety-one to Heat, exclusive of the 
Appendix. But it is remarkable how much he succeeds in 
compressing within these very restricted limits. The 
illustrative experiments ace, as a rule, simple and well 
chosen, though .occasionally tnte, and even of doubtful 
accuracy ; as is seen In the drawing of the periodic curve 
of a musical sound at p. 40, and that of dispersion of 
light on p. 135 On the other hand, the use of a long 
spiral steel spring to illustrate waves of compression ana 
rarefaction, the description of the effects of Temperature 
on Sound-waves, and the chapters on Interference, Dif¬ 
fraction, and Polarisation 01 Light, especially in its 
Circular and Rotatory forms, are ingenious and easy 
to comprehend. 

A few simple numerical examples are given of each 
important law, with their solutions, and the mode of 
working out; a method which probably tends more than 
any other to fix essential points on the memory of the 
student. W. H, STONE 


LETTERS TO THE EDITOR 

[The Editor does not hold himself responsible for opinions expressed 
by hu correspondents Neither can he undertake to return , 
or to correspond with the writers of rejected manuscripts . 
No notice is taken of anonymous communications.} 

Postulates and Axioms 

A strong committee, appointed, or rather re-sppointed, for 
the purpose, reported last year to the British Association upon 
the Syllabus drawn up by the Association for the Improvement 
of Geometrical Teaching. I have only just teen a copy of the 
report, and I wish to point out that it incidentally touches in a 
misleading fashion upon a matter which, though primarily of only 
historical interest, is really of theoretical importance too, if not 
(in the strictest sense) for the special purpose of the committee ; 
I mean upon the different wavs of distributing the fundamental 
assumptions under the two heads of postulate and axiom. 

Let us stop for a moment at the historical point of view It 
is well known that the received text of Euclid, which we may 
consider represented by David Gregory's edition (Oxford, 1703), 
misplaces tne assumption about right angles, the assumption at 
the base of the theory of parallels, and the assumption that two 
straight lines do not inclose a space That is to say, whereas 
in the correct text these are the 4th. 5th, and 6th postulates, 
the received text makes them the xotn, nth, and 12th common 
notion!, or, as we usually say. axioms. 

Now, when the report speaks of Eudld in this connection, it 
meant something nearly Identical with the received text Not 
quite, however; for, though the language is not clear In all 
respects, it clearly says thus much, that Euclid divided the axioms 
Sqfo general and specially geometrical. But this is not the case 
In either text; for in both texts the first seven common notions 
are general, the Stb geometrical, and the 9th general ogam, nor 
U we 8th disdngtusW from the rest by its grammatical form. 
But whether you follow the fttceived text or depart from both, 
U Is Ahistoncal to affirm of Euclid what 11 not true of the cor- 
Met text > v , 

Let us now consider the theoretical significance of the two dis¬ 


tributions. The case is thus stated by Dc Morgan, rmtok 
Eucleides t in Smith's 11 Dictionary of Greek and Roman Bio¬ 
graphy, ,J p. 66b :—“ The intention of Euclid seems to have been 
to distinguish between that which hu reader mast grant, or seek 
another system, whatever may be his opinion as to the propriety 
of the assumption, and that which there is no question everynne 
will grant. The modern editor merely distinguishes the assumed 
problem (or construction) from the assumed theorem This latter 
distinction la at least as old os P roc ulus ; but to De Morgan 
it u Euclid’1, at least as concerns right angles and parallels, 
that M seems most reasonable; for it 11 certain," he continues, 
11 that the first two assumptions can have no claim to rank 
among common notions or to be placed in the same lilt With 
1 the whole is greater than its part 1 ” We need not pursue the 
modern editors distinction further ; but Euclid’s acquires a more 
definite significance in relation to those generalised conceptions 
of space which, since De Morgan wrote these words, have almost 
passed into popular science This in its generality is a difficult 
subject, but for the present purpose it 11 enough to regard plane 
geometry as a particular cose os the geometry of points and lines 
ou a given surface 

In this view the postulates specify the attributes of the plane 
which make plane geomelry what it is Thus the first three, 
whatever else they do, provide that the power of drawing dia¬ 
grams shall not be restricted by boundaries, and the fourth, " all 
right angles are equal,” affirms that a complete rotation is the 
same in quantity at all points ; thereby the first three exclude 
surfaces having such a singular locus as a cuspidal line, and the 
fourth excludes surfaces having such a point as the vertex of a 
cone. Again the fifth excludes anticlostic surfaces, and the sixth 
synclastlc ones and any which, like the common cylinder, returns 
into itself. Nothing remains but the plane and such developable 
surfaces as the parabolic cylinder to which mutatis mutandis 
everything in plane geometry will equally apply. 

The axioms, on the contrary, specify lo property of any 
class of surfaces. This U crucially instanced m the one axiom 
(the 8Lh, that things congruent are equal) which does concern 
[ figures traced on surfaces of only a Limited class. For this 
axiom merely says that if things coincide they are equal, not that 
figures in different phees may be brought to coincide. 

The question may be asked whether this last assumption ought 
not to be premised somewhere; that 15, whether the method of 
superposition ought not to have been vindicated by expressly 
assuming that any plane figure may be laid down on any plane 
so as to coincide with a portion 01 It. The omission is on ex¬ 
tremely curious fact—in Euclid, I mean, for it is not at all re¬ 
markable in his successors. On the one hand, express statement 
ia superfluous in the sense that the assumption is implied in the 
last two populates v for the fifth affirms that Lhe " measure of 
curvature ' of the plane is not negative, and the sixth that it is 
not positive , between them it is naught, and therefore constant; 
but this is the condition of superposableneu. On the other hand, 
express statement is indispensable in the sense that the student 
cannot do without it, because the theory of measure of curvature 
does not belong to elementary geometry. 

The fact is that Euclid has drawn the line with what u really 
remarkable accuracy, but is only seen lo be so in virtue of prin¬ 
ciples not discerned, I believe, bv any one before Gauss. What¬ 
ever may be the explanation of tbls phenomenon, to ignore it in 
speaking of Euclid’s postulates and Euclid's axioms is to depart 
from history where adherence to history would be instructive In 
Lheory too. 

It is of course another question whether this distinction Of 
Euclid's ought to be preserved m l>ooks intended to supersede 
Euclid. C. J. Munjlo 

Hadley, Barnet 


Juat Intonation 

That Mr Chappell misunderstands me is due partly to his 
confounding vibration numbers with their ratios. Thus is the 
vibration number of the supertomc, where | is that of the tonic ; 
whilt 524288 is not the vibration number of any musical sound, 
though the ratio 524288 ! 53 1441 = a 1 * : 3 11 expresses an interval 
that may be picked out fourteen tunes in each octave of Me. 
Colin Brown's keyboard. A still more complex interval 2 11 13 1 * 
ia found seven times in each octave, 

I hAve followed Mr. Chappell's advice and purchased his tin 
penny pamphlet, and having read It with the care it deserves, 1 
can omy say I from a great port of it, especially where 
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harmonics and the Beale are treated of, and 1 am not sur¬ 
prised that its author cannot understand the numerical basis of 
Cohn Brown's Just Intonation Harmonium. 

The strict harmonic chords of the seven notes of the scale, 
including only sounds in Ihe scale of C, and excluding all approxi¬ 
mations, arc these 



Heie it will lie observed that all Lhe tones of the scale art. 
harmonics of F and of that note only (a circumstance first pointed 
out by Cohn Brown) I do not admit that ¥ and A are notes 
interposal in the scale of C A K, Clarke 

Ordnance Survey Office, Southampton, February 8 


Protective Mimicry among fiats 
I have read with much interest the remarks of Dr b Archer 
in Nature, vol. XV p 313, on the habits of Rynchonyctens 
ftnso, Wied (=■ Pro hose idea sa r \aUhs et nvahs , Sptx.), os they 
quite agree with notes on the same species made by me when 
travelling some years ago in British Giuana. 

This is not, however, Lhe first published notice of protective 
mimicry among bats In my " Monograph of the Asiatic 
Chiroptera" (1876), I have referred to the peculiar markings of 
the wing and lnler'cmoral membranes in Kenvoulafncia, Vesper- 
tiho formosus , and V. We/witicAu, which are coloured on the 
same plan although these species are related in no other 
respects, and have stated that I believe these markings to be Lhe 
result of 11 protective mimicry ” Of one of the two first-named 
lpec*cs, Mr. Kwinhoe icmmks :— 11 A species of Kerrvoula allied 
to K picta and A " fortnosa, was brought to me by n native. 
The body of this bat was of an orange brown ; but the wings 
were painted with orange-yellow and black. It was caught, 
suspended head downward}., un a cluster of the round fruit of the 
Longan-trec ( Nepheltum longatium) Now this tree is an ever¬ 
green ; and all the year through some portion of Its foliage is 
undergoing decay, the particular leaves being, in such a stage, 
partially orange and black This bat can, therefore, at all 
seasons, suspend from its branches, and elude its enemies by its 
resemblai cc to the leaf or the tree. It was in August when this 
specimen wax brought to me It had at that season found Lhe 
fruit ripe and rcddi&h-yelluw, and had tried to escape observa¬ 
tion in. the semblance of Us own Lints to those of Lhe fruit " 1 
A familiar instance of what appears to be 11 protective 
mimicry J> occurs in the species of the genus Piet opus (Flying- 
foxes of European residents in India), These, the largest of all 
bats, measuring, on an average, nearly one foot in length with an 
expanse of wing of from four to five feet, arc, from their large 
size, very conspicuous objects even when the wings are closed, 
and easily seen from the ground when hanging from lofty treeB. 
With very few exceptions these bats have the lur of the back of 
Ihe head and of Lhe nape of the neck and shoulders of a more or 
less bright reddish or bright buff colour, contrasting strongly 
with the dark biown or black fur of the back. At first sight it 
might appear that this remarkable contrast of colours would 
render the animal more conspicuous to posting enemies, and con¬ 
sequently more subject to their altacks when hanging in a semi* 
torpid condition But auy one who has seen X colony or these 
ball suspended from the branches of a banyan tree, or from a 
aUk cotton tree [Enodeudron orientate), must have been stiuck 
with iheir resemblance to large ripe fruits, and this is especially 
noticeable when they hang in dusters from the leaf-sLalks of the 
cocoa-nut palm, where they may be easily mistaken for a bunch 
of ripe cocoa-nuts. Hanging close together, each with his head 
bent forwards on the chest, ms body wrapped up in the ample 
folds of the large wings, and the back turned ouLwards, the 

1 Frvt ZocI Stv. f 186a, p 357 


brightly coloured head and neck u presented to view, and re¬ 
sembles the extremity of a ripe cocoa-nut, with which this animal 
also closely corresponds in size. 1 

The much smaller species of Cynopterus and Macroglossus, 
which feed on the fruit of guavas, plantains, and mangoes, re¬ 
semble these fruits closely in the yellow colour of their fur and in 
their size, so that it is very difficult to detect one of these bats 
when suspended among the leaves of any of these trees 

The resemblances, however, between these fruglvorous bats 
and the fruits of the trees on which they ioosI, may be acci¬ 
dental, and, in the present state of our knowledge, we would 
scarcely be justified in setting them down as the result of "pro¬ 
tective mimicry," though there can be little doubt that, to what¬ 
ever cause due, they aid in concealing thebe animals from the 
attacks of enemies. 

I could adduce other instances of what appear to me to be 
cases of "protective mimicry’ 1 among bats, but my letter has 
already much exceeded the limits intended by me when I com¬ 
menced it, and I must reserve my remark' on the peculiar posi¬ 
tion of Ryiuhonyctens mi so when resting on a perpendicular 
plane surface for another communication G. E Douson 


Sense of Hearing In Birds and Insects 

In respect to "The Sense of Hearing in Birds," the habit 
of pattering with the feeL while seeking food, which is common 
to many worm-eating birds, seems to preclude the idea that such 
birds at least depend to pny great extent upon then powers of 
hearing Gull!) frequently tread or patter with their feet while 
seeking food. The object being clearly to discover, from some 
blight movement, the whereabouts of their hidden prey Plovers, 
doubtless with the same object, vibrate one loot lapidly with 
tremulous motion on the ground Now the plover is essentially 
a worm-catching bird, more so even, probably, than the thrush. 
Light-footed, active yet stealthy in its movements, quiLk-siglited, 
and certainly quick of hearing, the plover, when feeding, runs a 
little way, like the Lhrush, then stops, with head eiect, looking 
intently , listening it might Well be thought but for the tremulous 
motion of tU foot. The plover, at such time, trusts without doubt 
to sight and not to its sense of hearing 

It is true that Lhe thrush has not this trick of palLerutg with 
the foot. It is true also that it has, while seeking food, very 
much the look of listening attentively The largeness of its eye 
and comparatively small development of its ear incline me, how¬ 
ever, to believe with Mr MtLachlan (Naiuxe, vol xv p 254), 
that the thrush aho depends when feeding more on its power of 
sight than on its sense of hearing. C. J A Meyer 


THE ATMOSPHERE OF THE ROCKY 
MOUNTAINS * 


A NYONE who observes with a large telescope soon becomes 
* aware of the great obstacle atmospheric undulation offers 
to the pursuit of astronomy, particularly 111 the application of 
photography and the spectroscope. During Lwo years when I 
photographed the moon on every moonlight night at my obser¬ 
vatory, 3 there were only three occasions on which the air war 
still enough Lo give good results, and even then there was un¬ 
steadiness Out of 1,500 lunar negatives, only one or two 
were really fine pictures. A letter which the late Mr Bond 
wrote to me staLes that in faevenLeen years he had never met 
with a perfectly faultless night at the Cambridge Observatory. 

Such facts naturally cause astronomers to consider whether it 
11 not possible to diminish 'atmospheric disturbances, and have 
led to the celebrated expeditions of Prof Pibzzi Smyth to Lhe 
Peak of Tcnen/Te, and Mr LauelL to Malta Theoretically u 
would seem that lhe only complete solution ii to wend high 
mountain ranges or isolated peaks, and leave as much as possible 
of the air below the telescope. 

Having had occasion during the months of August and Sep¬ 
tember, 1876, logo on a hunting Lrip with two distinguished 
officers of the United Matts Army into the Rocky Mountain* 


1 In a note lo Sir James Einmerson TenneiUs " Ceylon.** Mr 'Ihwaites 
remarks —“ These bail {Pieropus maims) lake postenion during ihe day 
of particular trees, upon which they hang like so mmJi ripe fruit " 

* 11 Aurpnomlcal Observations un the Aimobphrrc of iho Rucky Moun¬ 
tains, mado at Elevations of from 4,500 10 11,000 feel, in Uuh, Wyummft 
Tarritoiy and Colorado*’ By Henry Draper, M D , Pi 0 feasor or Analytical 
Chemistry and Physiology in the University of New York Communicated 
by ihe author. 

3 Prof Henry Draper's observatory 11 at Hasluiga on-Hudson, near New 
York , latitude 40* yt * 3 *'* longitude 73 1 53' 35" , elevation above ibe ml aa 
feet. 
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and Wahsatch range, I thought it desirable to carry a telescope, 
with a view of ascertaining whether there would be sufficient 
inducement to return with my 12-inch achromatic or aS-inch 
reflector, and make a prolonged stay, 

As iL was not feasible to take an instrument of any great size, 

I contented myself with a small achromatic of unusual excel¬ 
lence Though of only 1J inches aperture, it bears a power of 
60 completely, and I think would carry too It was provided 
with a short brass tripod, holding on altitude and azimuth move¬ 
ment, giving both steadiness and smoothness of action The 
eyepiece was capable of adjustment by a rack and pinion, and 
the object-glass was so arranged in its cell as to be free from in¬ 
jurious compression This Tittle lens stands the severe tests 
invented by Foucault, and m spiLe of its size is capable of doing 
good work. 

In such observations on the atmosphere as those proposed 
during this Lnp, it is obvious that there are mainly two points to 
be considered (l) freedom from tremor, and (2) transparency. 
A station combining both u most desirable, but a marked pre¬ 
dominance of steadiness gives special advantages for celesLial 
photography, while increase of transparency, even if accom¬ 
panied by unsteadiness, is of value in eye observations. 1 had 
been led to suppose from conversations with Government officers 
and persons connected with the gto logical and geographical 
surveys of the ternlories, that the Wahsatch. range, which is in¬ 
termediate between the Sierra Nevada on the west and the true 
Rocky Mountains on the east, would offer the greatest advan¬ 
tages. This supposition turned out to be altogether incorrect, 
though it might nase been aigued that a high range flanked at a 
distance on either side by other higher ranges should have given 
the maximum chance for cloudless and still skies. 

We first went to Salt Lake City, which, according to the 
Casella aneroid I earned, is at an elevation of 4,650 feet above 
the sea. It lies al the foot of the Wahsatch range. At eleven 
o'clock on the evening of arnval, August 25, I took some obser¬ 
vations from Lhe hotel after carefully cenlnng the object-glass 
Saturn looked about the same as on an ordinary night at my 
observatory. Capella, which was just clear of the house-tops 
across the street, twinkled as badly both to the naked eye and in 
the telescope as I have ever «seeit it at the sea-level Lieut 
Warren, ol Camp Douglas [a military post near the city] said 
there had been a heavy rain the week previous, and the air was 
more moist than usual The sun set among just such a bank of 
clouds as we rre accustomed to see in New York. I was 
somewhat prepared for a tremulous condition in these high 
regions, because, the preceding night, having stopped for a few 
nights at Fort Steele, on the Union Pacific Railroad, I perceived 
that Antarcfl twinkled very much, though we were nearly 7,000 
feet above the sea. 

However, m order to make a thorough trial it seemed best to 
ascend one of the high peaks of the Wahsatch, and accordingly 
the Red Butte was selected, The peak proved to be 7,350 feet 
high. Though it was quite clear when we started, clouds 
gathered in every direction os the sun went down, and at night¬ 
fall the sky was entirely overcast Moreover, the wind blew bo 
strongly that it was neccniary to retire over the brow of the 
mountain, and eventually we returned to Camp Douglas. At 
this point, 5,250 feet above the sea, and about 600 feet higher 
than Sait Lake City, the telescope was set up to take advantage 
of some breaks in the clouds, through which the moon, Antares, 
f Untc Majons, and Jupiter appeared. With a power of only 
twenty the twinkling was surprisingly great, I do not remember 
ever to have seen it worse with my large instruments. 

These results led to on examination into the meteorology of 
Salt I*ake City, so as to find out the rainfall and its distribution 
and the percentage of cloudy days* 

It appears that the average annual rainfall for the past five 
yean la inches. There is no perfectly dry month, the 

nearest approach being during the summer. The cloudy dry 
days are 194 per annum, the disposition being similar to the 
rainfall. 

A former pupil of mine, and graduate of the University, Dr 
Benedict, informed me the Mormons believed the rainfall had 
much increased since their community had settled in U tah, and 
this seems to be borne out by the statement that whereas 
formerly three gallons of Salt Lake water produced on evapora¬ 
tion one gallon of salt, It now takes four gallons to produce the 
lame quantity. 

For these reasons it U doubl£il whether there would be enough 
advantage in bringing a large telescope to this region to make it 
worth wnile to encounter the labour and expense. 


On August 30, having taken an escort, we moved south from 
Fort Steele, latitude 41*48', longitude 107° 09', along the North 
fork of the Platte River, into the mam range of the Rocky 
Mountains During the fifteen days' expedition there were only 
two nights on which we saw clouds enough to prevent astro¬ 
nomical working, and only one thunderstorm of any moment 
took place in our immediate vicinity ; about one quarter of an 
inch of ram fell The sky was rarely perfectly free from clouds, 
and many local thunderstorms occurred about the higher peaks, 
but they seldom extended to the plateaus below. 

September I and 2 our camp was 8,900 feet above the sea m 
the vicinity of mountains rising 10,000 and Ii,ooo feet. These 
peaks seemed to be nearer than they really were, for the tran¬ 
sparency of Lhe air causes estimates of distance to be deceptive, 
I rom tne top of one I subsequently saw the Seminole Mountain, 
which was 150 miles distant j it did not appear to be fifty miles 
away The night of September I was quite dear, with very little 
cloud, and Lhe atmosphere remarkably tranquil Antares, when 
near selling, hardly twinkled at all, and Arcturus in the telescope, 
exhibited Tour diffraction rings unbroken by flickering. The 
cenLral disc was as hard and sharply defined as the pin-hole in 
the lamp-screen I am accustomed to use in testing specula and 
lenses I looked for the companion of Polaris, but partly on 
account of the nearly full moon, and partly from the thickness of 
the diffraction-rings, I could not be sure of it The moon was 
perfectly steady , with a power of sixty there was no trace of 
Lwinkhng at the terminator. I tried to see Titan, the largest 
satellite of Saturn, but did noL succeed. At Lhe time it was not 
certain wheLhcr this failure was due to the position of Titan with 
relation to Saturn, or whether it arose from the blinding efful¬ 
gence of the moon. Capella was perfectly steady, though there 
was a slow change of colour from oluish to reddish, occupy mg 
about a second. 

The succeeding night, at nine o'clock, though the iky was 
mostly covered with cumulus clouds in motion southward, I 
was astonished to find the terminator of Lhe moon absolutely 
free from twinkling and Arcturus down among the tops of the 
dead aspen trees as steady as possible. Tbe four diffraction rings 
round the central disc were not perfectly circular, but that was die 
fault of the lens Every defect of centring or of surface and any 
vein in the glass comes out even more clearly than m the work¬ 
shop examinations, because, while the air is as steady, the light 
is far more intense 

I am ccrLain, if a large telescope could be brought here and 
maintained against the furious winds, great results might be 
attained if there is much of this weather. But this particular 
place is difficult of access, and possibly no better than other 
situations on the line of the railroad The sky is not as black 
as I had expected, it is rather of a light blue, though the full 
moon makes much difference. 

On several other nights, in both lower and higher places, I 
made observations, but never saw the combination of steadiness 
and transparency again On the plateaus at the foot of the 
mountains and away from the groves of quaking aspen trees and 
pines, the sun sends down scorching rays all day long on the 
alkali plains, where only sage plan is are sparsely scattered, and 
even on horseback one can see Lhe heated waves rising from the 
ground The air is far from being moiil, for the Ups are apt to 
crack and bleed, and the mucous membrane of the note 11 
parched When lhe sun sets the ground rapidly radiates, and 
we frequently had by morning one quarter of an inch of ice in 
our vc^els of water standing outside the tents. These plateaus 
are on an average about 7,250 feet above the sea. The mere 
fact of broken ground and wooded surroundings does not, how¬ 
ever, suffice to produce, even at this season, a tranquil air; for 
when we rode over the Rocky Mountains, along the margin of 
perpetual snow, to the head-waters of Snake River, and camped 
■t TrouL Lake, nearly 10,000 feet high, though the air was ex¬ 
ceedingly transparent, it was very unsteady, I rose at 4 a m. 
to see Venus, and her splendour was so great that it led to a 
most delusive estimate of her apparent size. Occasionally, 
during clear frosty weather in midwinter, a hight of similar cha¬ 
racteristics is seen at my observatory. On such an occasion I 
obtan ed, at the principal focus ol the 151-inch reflec'or, a 
photograph of the moon near her third quarter in less than a 
second. 

The officer* of Fort Steele and the guides say it would be im¬ 
possible to do any astronomical work in this region I rom the 
middle of October till the middle of May, chat 1% for seven 
months. 'Hie fierce winds, heavy falls of snow, and intense 
cold would be unbearable. Even In Lhe beginning of September 
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we needed Urge camp-fires in the morning and evening. Our 
camp at Trout Lake could only be reached for nx weeks in 
summer on account of the depth of anow in the fallen timber 
On the whole, it may be remarked of this mountain region, 
that the astronomical condition, particularly for photographic 
researches, is unpromising. In only one place were steadiness 
and transparency combined, and only two nights out of fifteen at 
the best season of the year were exceptionally fine. The trans¬ 
parency was almost always much more marked than at the sea- 
level, but the tremulousncBS was as great, or even greater, than 
near New York. It is certain that during more than hal[ the 
year nu work of a delicate character could be done, At the end 
of August, in sheltered positions, and in good tents, we slept 
under half a dozen thicknesses of bJankeL, and Only partially 
undressed. Such a degree of cold distracts the mind and numbs 
the body. Apparently, therefore, judging from present informa¬ 
tion, it would not be judicious to move a large telescope and 
physical observatory Into these mountains with the hope of doing 
Continuous work under the most favourable circumstances 


TESTIMONIAL TO MR. DARWIN 

Tl/TR. DARWIN has received as a testimonial, on the 
occasion of his sixty-ninth birthday, an album, 
a magnificent folio, bound in velvet and silver, con¬ 
taining the photographs of 154 men of science in 
Germany. Tne list contains some of the best known 
and most highly honoured names in Europe He has 
likewise received on the same occasion from Holland an 
album with the photographs of 217 distinguished pro¬ 
fessors and lovers of science in that country. These 
gifts are not only highly honourable to Mr Darwin, but 
also to the senders as a proof of Lheir generous sympathy 
with a foreigner ; and they further show how widely 
the great principle of Evolution is now accepted by 
naturalists 

A German correspondent informs us that the German 
album bears on the handsome title-page the inscrip¬ 
tion 4t Dem Reformator der Naturgeschichtc. Charles 
Darwin 


MICROSCOPICAL INVESTIGATION OF SANDS 
AND CLAYS 1 

'T'HE anniversary address of the president, Mr. H C 
Sorby, F R S , at the Royal Microscopical Society on 
Wednesday, March 7, consisted mainly of an attempt to 
treat in a systematic manner the application of the micro¬ 
scope to the study of the mineral constituents of sands 
and clays. The various organisms found in such deposits 
have been much studied by Ehrenberg and other micro- 
scopists, and of late >cars much attention has been 
directed to the structure of igneous and oLher hard rocks, 
more or less allied to them, which can be cut into thin 
sections ; but comparatively little attempt has been made 
to investigate the ultimate constitution of loose sands, 
muds, and clays. 

The scope of this subject, as treated by the author, in¬ 
cluded the identification of the true mineral nature of the 
various particles, and the determination of the nature of 
the rock from which they were originally derived ; the 
chief aim being to trace back the history of the material 
to the furthest possible extent 

After describing the manner in which the different 
kinds of deposits should be prepared, examined, and 
mounted as permanent objects, the author treated at 
some lengLli on the conditions necessary for satisfactorily 
seeing the various particles with moderate or very high 
magnifying powers, and for observing their microscopic 
structure and optical characters. The particles of clay 
and the fluid- cavities in the grams of sand are often so 
minute as to task the power of the microscope to the 
fullest extent, and some indeed are so small that their 
perfect definition may perhaps be impossible by any 
means at our command. It was shown that the condi- 

■ AbiilncL by ibe author 


lions under which many of the objects are visible are 
such that with highly convergent light and object-glasses 
of Large aperture no dark outline is possible, and therefore 
they are quite invisible, but become quite distinct when 
the aperture is reduced to a moderate and appropriate 
amount. For Lhis reason object-glasses of comparatively 
small aperture are far the best, since the focal point being 
further from the front lens, very high powers can be used 
in cases which are beyond the reach of lenses of large 
apeUure. 

The author then went into much detail to show the 
character of the grains of quartz, mica, and other minerals 
derived from the decomposition or breaking up of various 
crystalline rocks, and showed that on the whole there are 
many characteristic differences between the material de¬ 
rived from granitic and schistose rocks—this difference 
consisting mainly in the form, internal structure, and 
optical characters of the various constituent grains ; the 
general conclusion being that a careful study of sands, 
muds, and clays enables us to form a very satisfactory 
opinion as to whether they were derived mainly from 
granitic or schistose rocks, or from a mixture of the two 
in some approximately definite proportion It was also 
shown that the shape of the particles as originally derived 
from their parent rock is sufficiently definite ana charac¬ 
teristic to enable us to form a very good opinion respect¬ 
ing the amount of subsequent mechanical or other change. 

Applying those principles to the study of particular 
typical cases, it was shown that the coarser grained 
British sandstones have been mainly derived from granite 
rocks, of a character somewhat intermediate between 
those of the Scotch Highlands and Scandinavia. Some 
of llicse sandstones consist of grams which have under¬ 
gone scarcely any wearing, and are as angular as those 
derived directly lrom decomposed granite, and are thus 
totally unlike the blown sand of the deserts, which are 
worn into perfectly rounded grains 

The finer grained sands are no less angular than the 
coarse, and have not been derived from the wearing 
down of larger fragments, but have resulted from the 
separation of the small from the large grams by the 
action of currents Though some fine-grained sand-stones 
have been mainly derived from granitic rocks, yet, on the 
whole, the small particles of quartz have more commonly 
been derived from the breaking up of schistose rocks 
Gays and shales consist to a great [extent of particles 
identical in all their chaiacters with those derived from 
the decomposition of felspars and oLher minerals which 
undergo a similar change. As a general rule we meet 
with many grains of sand even in clays chiefly consisting 
of extremely minute gianules, which can easily be ex¬ 
plained by the remarkable manner in which such mate¬ 
rial, when suspended in waLer, collects into small compound 
grains, which subside at a rate quite independent of what 
would be the velocity of subsidence of the separate 
particles if they were detached 

The conclusions derived from a study of the characters 
of the separate grains are confirmed by the occurrence of 
what may be truly considered to be grams of granite or 
mica schist. We also in some cases meet with grains 
sufficiently large to show the characteristic structure of 
the still more complex rocks of which they are composed. 
Thin sections of some of the oldest slates in Wales are 
thus as it were a perfect museum of specimens of the 
rocks existing at a still earlier period, broken up and 
worn down into the sands which formed these very 
ancient slates. 

Jn order to establish these various conclusions it would 
be necessary to enter into a large amount of detail, but 
perhaps what has been said may suffice to indicate the 
general line of inquiry, and to show that by making full 
use of every microscopic means, it 11 possible to learn 
many important facts from such very unpromising mate¬ 
rials as sands and clays. 
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REMARKABLE PLANTS • 

II.—Some Curious Orchids. 

1, (GENERA L Structure of the Flower of Orchids. —The 

™ exotic representatives of the natural order Orchidcf 
have long been favourite objects of cultivation in our 
hot-houses, from the beautiful and often bizarre form 
assumed by their curious flowers. Great as is the variety 
in the size, colour, and form of the flower m the different 
genera, it is, nevertheless, more than in most natural 
orders, constructed always on one plan in its main 
features. Before describing some of the more remark¬ 
able forms, it will be necessary to give a general descrip¬ 
tion of this type, and to define the more important of the 
technical terms used by botanists m relation to it Both 
in this account and in the description which follows of 
particular species, we are largely indebted to Mr. 
Darwin’s most interesting work 1 on orchids, of which a 
new edition has just appeared ; the illustrations are also 
reproduced, by the kindness of the publisher, from the 
same work, 

In all orchids the number of sepals and petals (which 
together form the perianth) is three each, the former being 
almost always nearly or quite as brightly coloured as the 
latter. One of the petals—really the upper one, but, in 
consequence of the twisting of the ovary, apparently the 
lower one—is nearly always larger than the others, and 
is so situated as to form a convenient stage for insects to 
settle on. It is called Lhe lower lip or labellum (Fig. 1, /), 
and often assumes the most singular and fantastic shapes. 
It secretes nectar or honey, which is often contained in a 
longer or shorter spur-shaped prolongation or nectary («) 
at its back, but sometimes in the tissue itself, which is then 
commonly gnawed by insects. There is only one fertile 
stamen (rarely two), which is confluent with the stigma, and 
forms wuh it the column. The anther (a) consists of two 
cells, which are usually very distinct, and often so widely 
separated as to appear like two anihers. The pollen is 
not, in most orchids, in the form of a fine granular pow¬ 
der, but coherent into two club-shaped masses, the pollen- 
masses or polhnia (p) t one contained m each anther-cell; 
these are prolonged below into a kind of stalk termed the 
caudule (r). The ovary is inferior (beneath the calyx), 
often presenting the appearance of a stalk to the flower, 
and consists of three carpels closely united together into 
a single cavity. The single stigma (s) is sessile upon the 
ovary, and is confluent with the stamen (gydandrous) 
Its upper part is modified into an extraordinary organ 
called the rostellum (r), which, when mature, consists 
partly or entirely of viscid matter. In many species the 
pollinia are flrmly attached to a portion of the exterior 
membrane of the stigma, which, when insects visit the 
flower, is removed, together with the polhnia. This 
removable portion of the rostellum is called the viscid 
disc {d), or by some authors the "gland” or "re¬ 
tinaculum” , when large, the portion to which the pol- 
linia is attached is called the pedicel (often confounded 
with the caudicle). The part of the rostellum which is 
left after the removal of the disc and viscid matter is 
called the fovea % or sometimes the " pouch ” or " bur- 
sicula.” In the present paper we propose to give an 
account of a few orchids, interesting from the remarkable 
mode in which fertilisation by insects is effected. 

2. Cvryanthes macrantha .—The genus Coryantkes be¬ 
longs to the tribe Vandeae, which includes many of the 
most magnificent extra-British orchids, The extraor¬ 
dinary mode of fertilisation is certified by Dr. Cruger, 
director of the Botanic Gardens at Trinidad. The ac¬ 
companying figure (Fig. 2) represents the flower of C. 
speciosa, an allied species, but will serve to show the rela¬ 
tive position of the parts. It is very large, and hangs 

* Continued Train p 099. 

* “The Vanoui Caatnrinon by which Orchids nra Fertilised by Insects " 
Hr Cdulci Darwin. U A, F.l£S. &&, Second^ Edition, revised, wuh 
UliHiratiOBe* (London: J, Murrey, 1B77 ) 


downwards. The lower portion of the labellum (l) is 
converted into a kind of bucket (b). Two shoit ap¬ 
pendages (h), which arise from the narrowed base of the 
labellum, stand directly over this bucket, and secrete so 
much limpid and slightly sweet fluid that it drops into 
the bucket; the quantity secreted by a single flower is 
said to be about an ounce, but it does not appear to 
attract insects. When the bucket is full, this fluid 
overflows at a channel which forms a kind of spout (p), 
closely over-archcd by the end of the column, which bears 
the stigma and polhnia in such a position that an insect, 
forcing its way out of the bucket through this passage, 
would first brush wuh its back against Lhe stigma, and 
afterwards against the viscid discs of the polhnia, and 
thus remove them. In C. macrantha the labellum is, 



Fig 1 — Orchis moslmIh a, aide view of flower, wuh greater part of perianth 
cut away, b, fiont view of fluwer , l, duMu'iuid and vucid due, D, 
caudicle 1 wuh lhe vucid dues lyiiijf within the rouellum, u, wtjion 
through r&ticlfuiu p. pickets of pollen-grains . a, anther r, raiuLUim , 
i, nifjma , /, labellum, *, na clary, />, pollmium, c, caudicle of pol- 
hmuni, it, viscid disc 

according to Dr. Cruger, 1 provided with crests, which are 
gnawed by bees, as is commonly the case with the label- 
ium of the Vandeje. In this case the bees have been 
determined by Mr F. Smith, of the British Museum, to 
belong to the genus Euglossa . Dr. Cruger states that 
these bees may be seen in great numbers disputing with 
each other for a place on the edge of the “ hypochil ” or 
basal part of the labellum. Partly by this contest, partly, 
perhaps, intoxicated by their food, they fall into the 
bucket, which is half full of the fluid already mentioned. 
They then crawl along in the water towards the anterior 
side of the bucket, where they arrive at the spout. Bat, 
in order to extneate itself through this opening, the bee 
has to use considerable exertion, as the mouth of the 

1 Jvurnmi of Lmmmn Secuty, Botany, vol vlii., 1864, p tya. 
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" epichil/ 1 or upper part of the Jabellum, fits closely to 
the column and is very stiff and elastic. The first bee 
which is immersed will have the pollima glued to its back 
by their viscid disc. Having escaped through the passage 
with this appendage, the insect then returns nearly im¬ 
mediately to its feast, when it is generally precipitated a 
second time into the bucket, passes out through the same 
opening, and thus inserts the polhnia into the stigma as 
it forces its way out, thereby impregnating either the 
same or some other flowers Dr. Cruger states that he 
has seen so many of the bees taking part in this opera¬ 
tion that there is a continual procession of them through 
the passage. 11 There cannot be the least doubt/ 1 says 
Mr. Darwin, u that the fertilisation of the flower absolutely 
depends on insccLs crawling out through the passage 
formed by the extremity of the labellum and the over¬ 


regarded as belonging to different species, or even genera; 
while, to complicate the matter still further, some kinds 
have a third hermaphrodite form differing greatly from 
either of the others. Thus Catasetum tndentatum (male), 
Monachanthus virtdts (female), and My an thus barbatus 
(hermaphrodite), are now known to be three forms of the 
same species. The second peculiarity of the male flowers 
of Catasetum is that they are provided with an extraordi¬ 
nary mechanical contrivance by means of which the pol- 
lima are forcibly ejected on to the back of the insect, and 
thus earned to a female flower of the same species. 
There is no nectar in themale flower to attract insects ; 
the ejection of the pollinia results from the accidental 








Fie, 2,—CaiyaHfh*i spcciosa (after Lind ley) l, labellum , fi, bucket of 

labellum , u, fluid secreting append.igeq , f, spqui of bucket, overarched 
by the end of the column bearing the anther nnd stigma 


arching column. If the large distal portion of the 
labellum or bucket had been dry the bees could easily 
have escaped by flying away, Therefore we must believe 
that the fluid is secreted by the appendages in such 
extraordinary quantity, and is collected in by the bucket, 
not as a palatable attraction for the bees, as these arc 
known to gnaw the labellum, but for the sake of wetting 
their wings and thus compelling them to crawl out 
through tne passage ” 

j, Catasetum saccatum. —The genus Catasetum belongs 
also to the sub-order Vandede, and to a section of that 
order, the Calaselidae, distinguished from all other orchids 
by several very remarkable peculiarities. In the first place 
it stands almost alone among all genera of orchids in 
having unisexual flowers ; and so greatly do the male and 
female flowers—which are usually borne on different 
plants—differ from one another, that they were long 


Fig 3 - Catasetum sacixttHm, a, from view of column, b, vide view of 
fliwei, wuh all the perianth except the labellum removed a, amher . 
aft, ttiitennde , tt , vnud dlfcc , /, labellum , pd, pedicel cf palhmum , 
x, htigmaLic chamber 

touching, bv the wing of a passing insect or of one seated 
on the labellum for the purpose of gnawing it, of two long 
horns or antenna % which occur in no other genus, and are 
placed in such a position that when touched by Lhe insect 
the pollinia arc projected on to its body, to which they 
adhere by their blunt and excessively adhesive point. 
The Insect then flies away to a female plant, and while 
standing in the same position as before on the flower, the 
pollen-bearing end of the pollinia is inserted into the stig- 
matic cavity, and a mass of pollen left on its viscid disr. 
Mr, Darwin has examined five species of Catasetum , and 
finds that this is the only possilue way m which they can 
be fertilised. 

Id the accompanying Fig. 3 (a being a front, b a side 
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view of a flower, from which all the perianth except the 
labellum has been removed), a represents the anther con¬ 
taining the pollinia, and prolonged above into a long point, 
an the antenna, which are rigid, curved, hollow norns 
tapering to a point; but the two differ from one another m 
this respect, that the apex of the left-hand one bends up¬ 
wards, while the right-hand one hangs down, and is 
apparently almost always paralysed and funclionless ; 
i is the labellum ; d the disc of the polliniuin, which is 
remarkably large and viscid ; pd the pedicel of the pol- 
linium ; s the stigmatic chamber, which is of course func- 
tionless in the male flower The action of the parts is 
thus described by Mr, Darwin —When the left-hand 
antenna is touched, the edges of the upper membrane of 
the disc, which are continuously united with the surround¬ 
ing surface, instantly rupture, and the disc is set free. 
The highly elastic pedicel then instantly flirts the heavy 
disc out of the stigmatic chamber with such force that 
the whole polliniuin is pjected, bringing away with it the 
two balls of pollen, and tearing the loosely-attached 
spike-like anther from the top of the column. The pol- 
limum 19 always ejected with its viscid disc foremost, and 
with such force that it is thrown to a distance of two or 



I 1 4 - Vormodssignrn Laienl view of flower wilh one of Lhe eepiH 
•ml one of the petals remnveil a, anther pd, pcdicfl of pollimum , 
r, •flignia , /, labellum , A, liiLral sepil 

three feet, On one occasion Mr, Darwin touched the 
antenna of an allied species, C. callosum , while holding 
the flower at about a yard's distance from the window, 
when the pollimum hit the glass, and stuck by its adhe¬ 
sive disc to the smooth vertical surface. A senes of ex¬ 
periments showed that even violent concussion of any 
other part of the flower except the antenna produced no 
effect whatever in disturbing the pollinia. 

4. Monnodes tqnea ,—The genus Monnodes belongs 
also to the small family Catasetidm; the pollinia are 
again violently ejected, as in Caiasetum; but the mode 
in which this is effected is somewhat different, and very 
curious. The appearance presented by the flower is rc- 
reiented in Fig 4. The base of the column is bent 
ackwards, at right angles to the ovary, then resumes 
an upright position, ana 11 Anally again bent near the 
summit. It is also twisted so that the anther, rostellum, 
and the upper part of the stigma face one side of the 
flower, to the right or left, apcordiqg to the position of the 
flower m the spike. In the drawing, a represents the 


anther, which is elongated and triangular, but does not 
extend to the apex of the column. A group of spiral 
vessels runs up the column as far as the summit of the 
anther ; they are then reflexed, and run some way down 
the anther-case. The point of reflexion forms a short thin 
hinge, by which the top of the anther-case is articulated to 
the column beneath its bent surface ; and this hinge 
appears to be the sensitive portion of Ihe structure, con¬ 
veying any stimulus from a touch to the disc of the 
pollinia, and causing the ejection of the latter pd is tile 
pedicel of the pollimum, covering the rostellum, j/, the 
sligmaLic surface, which extends down to the base of the 
column, and is hollowed out into a deep cavity at its 
upper end , l is the very remarkable labellum, narrowed 
at the base into a nearly cylindrical foot-stalk, and its 
sides so much reflexed as almost to meet at the back, 
forming a folded crest at the summit of the flower. Near 
the summit it has a slight cavity, into which the summit 
of the column fits, fixing it in its place. The whole 
labellum i* compared by Mr Darwin to a cocked hat 
supported by a foot-stalk, and placed on the head of the 
column. Is are the two lower sepals, which hang down 
like wings , the upper sepal and one of the lateral petals 
have been cut off. By a number of experiments Mr. 
Darwin found that the minuLc hinge in the anther-case 
already described 15 the only portion of the flower that is 
sensitive to touch When an insect lights on the folded 
crest of the labellum, the only convenient landing-place, 
he will lean over the front of the column in order to gnaw 
or suck the bases of the petals, which are filled with a 
sweet fluid. In so doing, he will disturb the summit of 
the column which fits into the cavity of the labellum , this 
will press on the hinge in the anther-case ; the stimulus 
will then be conveyed to the pollinium-disc, and the 
pollimum will be violently ejected. Owing to the 
peculiar structure of the parts, guided by the hinge, 
which now serves a second function, the direction in 
which the pollimum flies is necessarily vertically upwards. 
If no object is in the way, it is projected perpendicularly 
up in the air, an inch or two above and close in front of 
the terminal part of the labellum, and would then alight 
on the folded ciest of the labellum immediately above 
the column But if the insect which has caused the dis¬ 
turbance remains in the same posiuon, the pollimum will 
necessarily alight on his head, and will thus be earned 
off to fertilise another flower. The pollimum has, how¬ 
ever, still the anLhcr-cap attached to it, this drops off, as 
the pedicel dries on exposure to the air and gradually 
straightens itself from the almost hoop-shaped form 
which it bore when ejected , and when this has been 
done, the pollen-masses attached to the head of the in¬ 
sect are precisely in a position to strike against the stig¬ 
matic surface of the next flower visited. 

Other instances, almost as extraordinary, could be cited 
of the special contrivances met with 111 species belonging 
to this order, to insure cross-fertilisation rather than sclf- 
fcrtilisation of the flowers. A. W. B 


7 fIE MOVEMENT OF THE SOIL-CAP 

MID all their general tameness the Falkland Islands 
boast one natural phenomenon which is certainlv 
| exceptional, and at the same time very effective, 

In the East Island most of the valleys are occupied by 
pale-grey glistening masses, from a few hundred yards Lo 
a mile or so in width, which look at a distance much like 
glaciers descending apparently from the adjacent ridge 
and gradually increasing in volume, fed by tributary 
streams, until they reach the sea. Examined a Jitile moie 
closely, these are found to be vast accumulations of blocks 
of quartzite, irregular in form, but having a tendency to 
a rude diamond shape, from two to eight or ten or twenty 
feet long, and perhaps half as much in width, and of a 
thickness corresponding with that of the quartzite bands 
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in the ridges above. The blocks are angular, like (he 
fragments in a breccia, and (hey rest irregularly one upon 
the other, supported in all positions by the angles and 
edges of those beneath. 

They are not weathered to any extent, though the edges 
and points are in most cases slightly Tounded , and the 
■urface, also perceptibly worn, but only by the action of 
the atmosphere, is smooth and polished ; and a very thin, 
extremely hard, white lichen, which spreads over nearly 
the whole of them, gives them the effect of being covered 
with a thin layer of ice. 

Far down below, under the stones, one can hear the 
stream of water gurgling which occupies the axis of the 
valley; and here and there, where a space between the 
blocks is unusually large and clear, a quivering redecuon 
is sent back from a stray sunbeam. 

At the mouth of the valley the section of the "stone 
river ” exposed by the sea is like that of a stone dram on 
a huge scale, the stream running in a channel arched 
over by loose stone blocks, or finding its way through the 
■paces among them. There is scarcely any higher vege¬ 
tation on the 11 stone river ; M the surface of every block 
is slippery and clear, except where here and there a lutle 
peaty soil has lodged in a cranny, and you find a few 
trailing spikes of Nassauvta seipens y or a few heads of the 
graceful drooping chrysanthemum-likc Chabraa suaveo- 
Utu. 

These 11 stone-rivers" are looked upon with great 
wonder by the shifting population of the Falklands, and 
they are shown to visitors with many strange specu¬ 
lations as to their mode of formation. Their origin 
seems, however, to be obvious and simple enough, and 
on ihat account their study is all the more instructive, 
for they form an extreme case of a phenomenon which 
is of wide occurrence, and whose consequence* are, I 
believe, very much underrated. 

There can be no doubt that the blocks of quartzite in 
the valleys are derived from the bands of quartzite in the 
ridges above, for they correspond with them in every 
respect; the difficulty is to account for iheir flowing 
down the valley, for the slope from the ridge to the valley 
is often not more lhan six to eight degrees, and the slope 
of the valley itself only two or three, in either case much 
too low to cause blotks of that form either to slide or to 
roll down. 

The process appears to be this. The beds of quartzite 
arc of very different hardness , some are soft, passing 
into a crumbling sandstone , while others are so hard as to 
yield but liule 10 ordinary weathering. The softer bands 
are worn away in process of time, and the compact 
quartzites are left as long projecting ridges along the 
crests and flanks of the hill-ranges When the process 
of the disintegration of the softer layers has gone on for 
tome time the support of their adjacent beds is taken 
away from the denuded quartzites, and they give way in 
the direction of the joints, and the fragments fall over 
upon the gentle slope of the hillside. The vegetation 
soon covers the fallen fragments and usually near the 
sloping oulcross of the hard quartz, a slight inequality 
only in the surface of the turf indicates that the loose 
blocks arc embedded beneath it. Once embedded in the 
vegetable soil a number of causes itnd to make the whole 
■oil-cap, heavy blocks included, creep duwn even the 
least slope. I will only mention one or two of these. 
There is constant contraction ai)d expansion of the 
spongy vegetable mass going on, as it is saturated wiili 
water or comparatively dry ; and while with the expan¬ 
sion the blocks slip infinitesimally down, the subsequent 
contraction cannot pull them up against their weight, the 
rain-water trickling down the slope is removing every 
movable particle from before them ; the vegetable matier 
on which they are immediately resting is undergoing a 
perpetual process of inteistitial decay and removal. In 
this way the blocks arc gradually borne down the slope 


in the soil-cap and piled in the valley below. The only 
other question is how the soil n afterwards removed and 
the blocks left bare. This, l have no doubt, is effected 
by the stream in the valley altering its course from time 
to time, and washing away the soil from beneath. 

This is a process which, in some of the great “ stone- 
rivers 11 in the Falkland Islands, must have taken an 
enormous length of time. I fear that the extreme glacialists 
will see m it a danger to the universal application of their 
beloved theory to all cases of scratching and grooving. 
1 have known loo much of the action of ice to have the 
slightest doubt of its power, but I say that ice had 
no hand whatever in the production of these grand 
“moraines” in the Falkland Islands. 

In Lhe West Highlands of Scotland, and in many other 
parts of the world, 1 have often noticed that when 
a hill of such a rock as clay-slate comes down with a 
gentle slope, the outcrop of the vertical or highly-inclined 
slates covered with a thick layer of vegetable soil or drift 
containing imbedded blocks and boulders derived from 
higher levels, the slates are frequently first slightly bent 
downwards, then abruptly curved and broken, and fre¬ 
quently the lines of the fragments of the fractured beds 
of slate can be traced for a yard or two in the soil-cap, 
gradually becoming parallel with its surface, and passing 
down in the direction of its line of descent These move¬ 
ments are probably extremely slow. I well remember 
many years ago observing a case, somewhere in the west 
of Scotland, where a stream had exposed a fine section 
of the soil-cap with the lines of broken-down and crushed 
slate-beds carried far down the slope The whole effect 
was so graphically one of vigorous and irresistible move¬ 
ment that I examined carefully some cottages and old 
trees in hope of finding some evidence of twisting or other 
irregular dislocation, but there appeared to be none such. 
The movement, if 11 were sufficiently rapid to make a 
sign during the life-time of a cottage or a tree, evidently 
pervaded the whole mass uniformly. 

It seems to me almost self-evident that wherever there 
19 a slope, be it ever so gentle, the soil-cap must be in 
motion, be the motion ever so slow; and that it is 
dragging over the surface of the rock beneath the blocks 
and boulders which may be embedded in it, and fre¬ 
quently piling these in moraine-like masses, where the 
progress of the earth-glacier is partially arrested, as at 
the contracted mouth of a valley, when the water perco¬ 
lating through among them in time removes the inter¬ 
vening soiL As the avalanche is the catastrophe of ice- 
movement, bo the land-slip is the catastrophe of the 
movement of the soil-cap. 

As I have already said, I should be the last to under¬ 
value the action of ice, or to doubt the abundant 
evidences of glacial action; but of this I feel convinced, 
that too little attention has been hitherto given to this 
arallel series 0/ phenomena, which in many cases it will 
e found very difficult to discriminate ; and Lhat these 
phenomena must be carefully distinguished and elimi¬ 
nated before we can fully accept the grooving of rocks 
and the accumulation of moraines as complete evidence 
of a former existence of glacial conditions 

C. Wyville Thomson 


ON THE INFLUENCE OF GEOLOGICAL 
CHANGES ON THE EARTHS AXIS OF 
ROTATION 1 

HE subject of the fixity or mobility of the earth's axis 
of rotation in that body, and the possibility of 
variations in the obliquity of the ecliptic has of late been 
attracting much attention. Sir W. Thomson referred 
shortly to it in his address at Glasgow last September, 

1 An account of a paper by G H. Darwui, M A , read before ilia Royal 
Society on November ij. 1B76. 
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and Dr. Jules Carret has just published an ingenious book 
on the aubject . 1 

The paper, of which the following 11 an abstract, is an 
attempt to investigate the results of the supposition that 
the earth is slowly changing its shape from internal 
causes. The first part is devoted to the mathematical 
consideration of the precession and nutations of a 
spheroid slowly undergoing such a change, It is shown 
that the obliquity of the ecliptic must have remained sen¬ 
sibly constant throughout geological history, and that 
even gigantic polar icecaps cannot have altered the posi¬ 
tion of the Arctic circle by so much as three inches v and 
this would be the most favourable redistribution of matter 
for producing that effect. 

But a slow distortion of the earth would displace the 
principal axis of figure of the earth, and the axis of rota¬ 
tion would always sensibly follow the axis'of figure Thus 
the result would be a change in the geographical position 
of the poles, without any alteration of the diameters of 
the arctic circles, or in the width of the tropics 

For reasons, which cannot be given here, it is main¬ 
tained that the earth would not be rigid enough to resist 
the effects of considerable departures from the figure of 
equilibrium, such as would arise from a wandering of the 
pole of figure from its initial position , and that readjust¬ 
ments to an approximate form of equilibrium would pro¬ 
bably take place, at considerable intervals of time, im¬ 
pulsively by means of earthquakes. Such periodical 
adjustments would not sensibly modify the geographical 
path or the principal axis as due to terrestrial deforma¬ 
tion. 

The rest of the paper is given to the consideration 
of the kinematical question of the change in the geo¬ 
graphical position of the pole, due to any distortion of 
the earth. It is assumed, in the first place, that the de¬ 
formation 13 such that there is no change in the strata of 
equal density , and accordingly all suppositions as to the 
nature of the internal changes accompanying geological 
upheaval and subsidence arc set aside. The forms of 
continents and depressions are investigated, which would 
cause the maximum deflection of the pole for elevations 
and depressions of given amounts. 

In order to make numerical application to the case of 
the earth, some estimate is required of the extent to 
which it may have become distorted during any one geo¬ 
logical period. From the consideration of certain facts, 
the author believes that from ^ to of the whole earth’s 
surface may have, from time to time, undergone a con¬ 
sentaneous rise or fall ; and that the vertical rise or fall 
may be about 10,000 feet, or rather equivalent to about 
10,000 feet, when allowance is made for the influx of the 
sea into depressed areas, 

The first application given in this paper is to conti¬ 
nents and seas of the most favomable shapes and posi¬ 
tions It may be here stated that if of the earth’s 
surface is elevated by 10,000 feet, the deflection of the 
pole is 11V; if ^ of the whole surface, r 46$' , if 
3° 17' j ana if 4 , 8° 4V" In each case an equal area is 
supposed to fall simultaneously, 

Other examples are also given for continents and seas 
which do not satisfy the maximum condition , in some 
the boundaries are abrupt cliffs, in others shelving 
The conclusion is arrived at that a single large geologi¬ 
cal change, such as those which obtain on the earth, is 
competent to produce an alteration in the position of Lhe 
ole of from one to three degrees ef latitude , on the 
ypothesia that there is no change in the law of internal 
density, 

Various other hypotheses as to the nature of the inter¬ 
nal changes accompanying the deformation of the earth 
are discussed. 

1. It is shown that if upheaval and subsidence are due 

1 " L« Difplacanicut Palmira ” buy, Fvii, 1877 

1 Thn ana of Africa 11 about 'ajft and of South Amanca about 033 at 
the earth's surface 


to a shrinking of the earth as a whole, but to the shrink¬ 
ing being quicker than the mean in some regions and 
slower in others, the results are the same as those pre¬ 
viously attained. 

2. The increase of surface-matter due to the deposit of 
marine strata also gives the same results. 

3 The hypothesis that upheaval and subsidence are due 
to intumescence or contraction immediately under the 
regions in question is considered. Under certain special 
assumptions, too long to recapitulate, it is shown that the 
previous results must be largely reduced. It appears that 
if the swelling or contracting stratum is tolerably thin and 
at all near the surface, the deflection of the pole is re¬ 
duced to quite an insignificant amount. Even if the 
intumescence extends right down to the centre of the 
earth in a cone bounded by the elevated region, the re¬ 
sults would be only about ^ of the former ones. Hence 
it appears that the earlier results can only be stated as 
the greatest possible for given superficial changes. 

In conclusion it is pointed out that if the earth be quite 
rigid, no redistribution of matter m new continents could 
ever cause the deviation of the pole from its primitive 
position to exceed the limit of about 3°, But if the pre¬ 
viously maintained view is correct, that the eaith readjusts 
itself periodically to a new form of equilibrium, then 
there is a possibility of a cumulative effect; and the pole 
may have wandered some io u or 15 0 from its primitive 
position, or have made a smaller excursion and returned 
to near its old place. No such cumulation is possible, 
however, with respect to the obliquity of the ecliptic. 

It is suggested that possibly the glacial period may not 
have been really one of great cold, but that Europe and 
NorLh America may have bten then in a much higher 
latitude, and that on the pole retreating they were 
brought back again to the warmth There seem to be, 
however, certain geological objections to this view 


THE NEW STAR IN CYGNUS 1 

N January 9 the sky was unusually clear and the 
spectrum of Dr. Schmidt's Nova came out with 
amazing sharpness and brilliancy. In addiLion to the 
five bright lines seen on the 2nd, two oihers were detected, 
viz - 

Mill miu 

Nn la W L 594 Very narrow line. 

,,7 ,, 4t4± Exclusively Punt, but still certainly and 

repeatedly seen 

Between wave-lengths 655 and 594 the spectrum was 
certainly banded, and, most piobably, there were two 
additional faint maxima of brilliancy in that interval. 
The continuous spectrum attains a maximum in the 
region about W L. 525, and extends, ihough possibly not 
without interruption, as far as the faint line No 7. The 
star was estimated or seventh magnitude, and was of a 
red colour with a decided tinge of purple, reminding me 
forcibly of the varieties of red produced by the quartz- 
plate in /ollnei's photometer Ralph Copeland 

Lord Lindsay's Observatory, Dunecht, January 13 


OUR ASTRONOMICAL COLUMN 

Tub. New Gomel. —The comet discovered by M Borrelly, at 
Marseilles, on the morning of February 9, appears to have been 
found independently by Herr Pcchule at the Observatory of 
Copenhagen on Lhe fr 41 o wing morning During the past week 
it has been making a pretty near approach to the earth, and had 
the weather been more favourable in Europe, it would probably 
have been very generally observed 

The following elements of the orbit have been calculated by 
Mr. Ilind from the lint observation by M Borrelly, one at 

AstroHotmsctu JVik hnchten, No 3,117 



362 


NATURE 


\Feb. a2, 1877 


Kiel on the 10th, ud one made at the Imperial fOblervatoiy at 
Btttsburg on the 13th, and communicated by Prof. Wlnneche 1— 

Perihelion Passage, January 19 18017, Greenwich M.T. 

Longitude of the perihelion 200 5 2 ) Apparent 
IP ff ascending node 187 14 22 ( Equinox, Feb. 10 
Inclination to the ecliptic 27 5 13 

Logarithm of perihelion distance 9*907086 

Heliocentric motion—retrograde. 

According to this orbit the comet was distant from the earth, at 
the time of discovery, o 45, the earth's mean distance from the 
sun being taken as unity. Its .apparent path in the heavens 
about the pengee, and up to March 6, will be sufficiently de¬ 
fined by the following ephemera ■ — 

For Greenwich Midnight. 


February Ij 

Right 

Ascension 

282 50 

North Tolar 
Distance 

70 22 

Distance from 
ihe harth 

0324 

*5 

266 21 

57 2 

O 292 

■7 

272 IO 

41 42 

O 279 

19 

283 IO 

26 48 

O 288 

21 

307 40 

15 35 

O 318 

23 

359 21 

11 52 

0 363 

O 418 

25 

27 41 

*5 9 

„ 27 

42 5 i 

19 43 

0479 

March 6 

58 5 i 

31 1 

O 719 


From the above figures it will be seen that the diurnal motion, 
about the middle of the present month, amounted to 8” in arc of 
great circle , the comet was nearest to the earth soon after mid¬ 
night on the 17th At the time of perihelion passage it would 
be situated about 6° to the east of Ant ares, distant from the 
earth 1 15 

There is a certain similarity, but by no means a striking one, 
between the elements of this comet and those of the comet of 
1590, observed by Tycho Brahe, the orbit of which was first 
calculated by llalley, and, in 1846, after a new reduction or 
Tycho’s observations, by Mr Hind (As/ Nach , No. 584) It 
may be worthy of remark that shortly after the passage of lhe 
ascending node, the comet of 1590 approaches very near to the 
orbit of the planet Venus, the least distance not exceeding o 04. 
Still the differences between the elements of the comets of 1590 
and 1877, especially m the perihelion distance, ore material. 

The "Berliner Astronomisuies Jahriiucii " —Under 
the active superintendence of Prof. Tieijen, the Berliner Jahr- 
buch continues the heavy labour involved in the preparation of 
ephemendes of the extensive group of small planets, a work 
which for many years past has been made ita specialty. In the 
Volume for 1B79 now before us, we have the places for 1877 of 
151 oat or the 172 actually known members of the group, No. 
164, Eva, being the latest discovery included in the list Also 
the elements of Lheir orbits and the opposition magnitudes, a very 
useful addition towards the identification of these minute bodies 
amongst the fainter stars The poition of the volume devoted 
to the small planets extend*; to 106 pages. The judicious transfer 
of the ephemens of the moon, derived from Hansen’s Tablea 
from our Nautical Almanac , which appears between one and 
two years earlier, to the pages of the Berliner Jahrbueh , after 
adaptation to the meridian of Berlin, whereby a most serious 
expenditure of time and labour is saved, has already been noted 
In this column , it is a step which no doubt assists materially in 
completing the peculiar work of the yahrbuch . 

The following are names which have been recently proposed, 
for discoveries made wiLlun the last few years : No. 139 Jucwa , 
149 Medusa, 150 Nuwa, 155 Scylla, 160 Una, 161 A/hor , 163 
Engont t 164 Eva. No, 162 u not yet named. 

Only four of these planets (m addition to two of the old mem¬ 
bers) attain 8 5m. or upwards at their oppositions in 1877, 
Ariadne, in oppoaition on July 24, approaches the earth within 
■bout 0*84 of the earth's rtttean distance from the sun, and Iris, 


which at her opposition on November 18, is calculated to bo 
6*8m. or on the limit of acute unaided vision, will be distant 
from us o 86—affording an opportunity which may be utilised for 
attempting direct measures of her diameter, though ir we are not 
tuiitaken some pretty satisfactory ’ me as urea were made at a 
favourable oppoaition a few years since, with a powerful refractor 
in this country This planet when near the earth hasudecidedly 
red jightj at two oppositions within the last fifteen years it 
might be identified amongst the neighbouring stars by this cir¬ 
cumstance alone. 


CHEMICAL NOTES 

Adsorption oi< Light tn the Blood —In a number of 
cases of unintentional poisoning caused by carbon monoxide in 
Berlin during the past winter, oxygen has been used as an anti¬ 
dote Dr Baeblich, of Berlin, lately showed the desirability of 
the method by means of spectroscopic proof in a public lecture. 
As ia well known, the spectrum of blood shows two well-defined 
bands between Fraunhofer’s line* D and E. By the absorption 
of CO the position of these bands is very slightly changed m the 
direction of the red part of the spectrum The difference is more 
strikingly shown by the addition of sulphide of ammonium. In 
the case of healthy blood the two bands of the spectrum disap¬ 
pear and are replaced by a single one situated midway between 
the positions of the former pair. Blood poisoned with CO shows 
no change in the bands by the same treatment. If oxygen is, 
however, added Lo it before the reduction with sulphide ol 
ammonium, the characteristic spectrum of healthy blood Is at 
once produced 

Physical Properties of Gailium.— M Lecoq de Bois 
bind ran has introduced a new method for the extraction of this 
metal, and has investigated some of its physical properties. Its 
crystalline form in octahedral ; the mean of six experiments gave 
as Us melting point 30 15 Its specific gravity is 5 956; when 
fused it has a silver lustre, but on solidifying it shows a tinge of 
blue, losing its brilliancy. It is hardly acted on by nitric acid 
when diluted with an equal bulk of water. 

Potassium Tri-iodidf. —Mr. G S Johnson has recently 
published an investigation on this body, which 11 prepared when a 
strong solution of potassium iodide is saturated with iodine, and 
the resulting liquid allowed to evaporate slowly over oil of vitriol. 
The crystals are sometimes long and isolated, sometimes appear¬ 
ing as hexagonal plates exhibiting a stepped arrangement like 
those of potassium iodide, They have a steel blue lustre, are 
very deliquescent, fusing at about 43" C, and have a specific 
gravity of 3 498. When the temperature Is raised above 100°, 
iodine is freely evolved from the crystals, a white mass of potas. 
Glum iodide alone remaining. On analysis the crystals yielded 
90'2 to 90 4 per cent, of iodine and 9 2 per cent of potassium, 
the theoretical quantities required, supposing the body lo be 
KT S( are iodine qo’ 692 per cent and potassium 9 307 per cent 
An excess of water decomposes potassium tri-iodide, with pre¬ 
cipitation of the most of the iodine ; the crystals, however, may 
be dissolved in small quantities of water or alcohol, and re- 
crystallued over sulphuric add. 

Solution of Gases in Iron, Steel, and Manganlsr.— 
MM. Trooit and Hautefeuille have published m the Ann. Chim % 
Ehys. t [5] vn., a reprint of Lheir researches on this subject, pre¬ 
viously published in other journals. When cast iron 11 fused in 
contact with silica or silicates, carbonic oxide is produced by the 
action of the iron carbide on silica; the iron thus becomes richer 
In silicon, the carbon diminishing. Melted cast iron seemi to 
occlude considerable quantities of hydrogen, this occlusion being 
increased by the presence of manganese and diminished by the 
presence of silicon. Carbonic oxide is not taken up to 10 great 
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an extent u hydrogen by melted cut iron, iti occlusion is almost 
entirely prevented by the presence of manganese. Gases are 
retained by pig iron after cooling, but can be extracted by heating 
the metal to 8oo°. Steel occludes less gas than cast iron, 
hydrogen predominating over carbonic oxide ; on the other hand 
more carbonic oxide than hydrogen is occluded by soft iron, 
Finely divided iron free from gases decomposes water slowly at 
the ordinary temperature, rapidly at 100°, the decomposition 
being more rapid Lhe finer the state of division of the iron 


NOTES 

The gulden Baer medal was awarded this year, by the St. 
Petersburg Academy of Sciences, to Prof. Bunge, for his various 
works upon the flora of Russia The LomunoiofT premium, 
value X,coo roubles, was awarded to Prof Beilstein, of Kazan, 
for researches on the properties of bodies of Lhe benzoil senes 

M ANDRfc, the astronomer who was sent by the French Insli- 
Lute to New Caledonia to observe lhe transit of Venus, has 
been appointed director of the new observatory established at 
Lyons by M. WaddingL011. 

Ai the half-yearly General Meeting of Lhe Scottish Meteoro¬ 
logical Society, held yesterday, the Duke of Richmond was 
elected President. The following papers were read ■—I. On 
methods of estimating ozone and other constituents of the at¬ 
mosphere, by Mr K M Dixon, B.Sc , Office of Health, Glasgow. 

2 On Lhe peculiarities of Llie weather of December and January 
last, by Mr. Buchan, Secretary. 3, Observations of rainfall at 
sea on board ship, by Dr Black, Surgeon-Major 

The Report of the Treasury Meteorological Commission 
appointed in the autumn of 1875 has now been published. The 
chief recommendations are that ocean meteorology be transferred 
from the Meteorological Office to the Admiralty, that the annual 
rarliamcntaiy Grant be increased from 10,000/ to 14 500/ , and 
that, in addiLion to Lhe above, some pecuniary assistance, lhe 
amount not being specified, be given to the ScuLlisli Meteoro 
logical Society, on whose claims to Government support the 
Commission was specially instructed to report. 

We recently annouoccd (p 116) that the city of Brunswick 
was making preparations to celebrate the iooth anniversary of the 
birth of Carl Friedrich Gauts, the ,J pnnce" of mathematicians, 
who was born in that city on April 30, 1777. It is proposed to 
erect a monument in Brunswick to Gains, and from Lhe circular 
which has been sent us wc learn that the Monument Committee 
consists of the principal officials of Lhe cuy, civil, professional, 
and commercial. No doubt many English men of science might 
wish Lo contribute to this monument, contributions should be 
addressed to the Gauss MonumcnL bund, Brunswick Bank 

We can do no more this week than refer lo Lhe fact that the 
Oxford and Cambridge Universities Bill passed Lhe second read¬ 
ing on Monday, ai might have been expected, practically without 
opposition. The Bill does not differ essentially from those in¬ 
troduced last yiar in reference to the two Universities. 

The fourth Congress or Russian Archaeologists will be opened 
on August 12, at Kazan All communications should be 
addressed to Count Ouvarcff, at the Moscow Archaeological 
Society. 

We aie glad Lo hear that the founding of a Russian Anthro¬ 
pological Society at St. Petersburg may be considered as finally 
seLtlid. Certainly many Russian scientific bodies have now 
special anthropological sections which, as for instance that of 
lhe Moscow Society of Friends of Natural Science, have done 
a good deal of valuable work, but it is also very desirable that 
the separate efforts of Russian ^anthropologista be more concen¬ 
trated than they are at present. 


The Senatui Academicus of the University of St Andrews 
have conferred the degree of LL-D. upon Dr. B. W. Richardson, 
F R,S , and Dr James Murie, F.L S. 

IN a small brochure recently published, Prof Ragona, of the 
Royal Observatory of Modena, advocates the formation of an 
“ Italian Meteorological Society.’ 1 There are at present mor 
than 100 meteorological stations throughout the‘peninsula, at 
various heights from the sea-level tu 2,550 metres Moat are 
occupied also with magnetic observations; some are devoted 
almost exclusively to scismometry. The Minister of Agriculture, 
Industry, and Commerce publishes an Italian Meteorological 
Ifu/lcUn, and the Naval Minister sends out daily intimations of 
the slate of the atmosphere throughout Europe, and of proba¬ 
bilities oT weather. The proposed Society might hold an annual 
congress now in one city, now in another, and might, like the 
Austrian, receive a grant from Government 

Dr. Gabriel, of Lhe University of Breslau, a well-known 
morphological investigator, has been sent by the Berlin Academy 
of Sciences to Naples to carry on for four months an extended 
senes of observations om microscopic marine organisms. The 
necessary funds have been granted partly by the Academy and 
partly by the Prussian department of instruction. 

The Great Northern Railway Company have a bdl now before 
Parliament for the construction of a line of railway from Shcp- 
rcth to March, which will pass at distance of not more than 
1,700 feet from the Cambridge Observatory. From the experi¬ 
ence of other observatories, and from the evidence of private 
IcLlers, which Prof Adams ,has received from several eminent 
astronomers, the Syndicate have strong reason J to believe that 
the passage of trains, so near Lhe Observatory, would very 
senously affect the accuracy or the observations, or even cause 
their entire loss The Syndicate therefore recommend, on good 
grounds, that the University should petition Parliament against 
the passing of the bill above H-ferrcd to. 

Russia expended 345,000/ upon her seven universities during 
the past year 

Of the 13,35b new works issued in Germany during the past 
year, 848 were devoted to the natural sciences, 29ft to geography 
and (.ravel, and igo to mathematics and astronomy 

Ir is proposed to open before long a good aquarium at St. 
Petersburg The institution is patronised by the Society of 
Acclimatisation, which will have, in connection with the 
aquanum, a garden for scienLihc experiments relative to the 
acclimatisation of plants. 

The immense number of wolves in Russia, to which lefcrcnce 
was made some time ago, seems not tu hnvu been overrated. An 
olhcial report of lhe /fr tmtvo of lhe Kcrm-k district (Penza 
Government), just published, estimates the ravages of wolves 
(luring the years 1874 and 1875 at 270 horses, 200 cows, 822 
foals, 707 calvef, 1,812 sheep, about 1,000 pig*, 3,616 geesoand 
ducks, and 253 dogs, 

We recently announced the death ot the eminent American 
paleontologist, Mr F. B Meek lie died within Lhe walls or 
the bmithsoman Institution, where he had been permitted to 
occupy rooms for about eighteen years. He had been con¬ 
nected with the U S. Geological and Geographical Survey 
of the Territories for the greater portion of the Lime since 
its first organisation in 1867 Mr. Meek was born m the 
city of Madison, Ind,, December 10, 1817 From his eaillest 
recollection he vias interested in the Silurian fossils so abundant 
in Lhe rocks of the[ neighbourhood of lus home He had then 
revtr heard of geology, but studied tl.cm with admiration and 
wonder as to their origin. Against his own wishes he entered 
into business, but during the financial crisis of 1S47 he failed, 
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and lost all his property. During the yean 1848 and 1849 he 
liras an assistant of Dr D. D. Owen in the U S. Geological 
Survey of Iowa, Wisconsin, and Minnesota, after which he 
returned to Owensboro, Ky. In 1852 he became the assistant 
of Profi James Hail, the eminent palaeontologist, of Albany, 
N.Y. He remained there until 1858, with the exception of 
three summers, two of which he spent In the Missouri State 
Geological Survey. In the summer of 1853 he was sent by Prof 
Hall with Dr. Hayden as his associate, to explore the 11 Had 
Lands 11 of Dakota, and brought back very valuable collections. 
This was the commencement of that long senes ol successful 
explorations of all portions of the west whieh have continued up 
to the present time. While at Albany he was constantly engaged 
in the most important pal jeon tological works, the results of 
which were published in the proceedings of the American learned 
societies. In 185S he went to Washington, where he resided 
until the time of his death, leaving the city only for a few months 
at a time, while engaged as paleontologist for the State of 
Illinois, Ohio, or in field explorations m the far west 111 connec¬ 
tion with the U S Geological Survey under the direction of 
Prof. Hayden. His publications, apart from Ithe State reports 
referred to, were very numerous, and bore the stamp of the most 
faithful and conscientious research. They are regarded all over 
the world os auLhonty on the subjects of which they treat, and 
In very few coses have his conclusions ever been questioned 
They may be found in the Proceed*Pigs of the Academy of Natuial 
Sciences, Philadelphia, American Journal oj Science, New Haven, 
Albany Institute, Smithsonian Contributions , and various and 
important reports m the publication of the U S. Geological 
Survey for the Territories with which he was so long connected 
He was so modest and reLirlng that he was scarcely known out¬ 
side of a very limited circle of friends. He was a member of the 
National Academy of Sciences, and many other prominent scien¬ 
tific associations In America and m Europe. Prof J. D Dana, 
writing the day after his death, says ** American palaeontology 
has lost, os regards the Invertebrate Department, half Its working 
force at a blow. He has gone before his work was done, But 
what he had finished was enough for half-a-dozcn ordinary men, 
a marvellous pile, if we view only the aggregate of vulumcs and 
memoirs, but far more marvellous when we look within at the 
amount of laboured descriptions and careful comparisons, and at 
the almost numberless illustrations, mostly from his own exacL 
and beautiful drawings. 1 ' 

On Saturday, at the Society of Arts, Dr Corfield, under 
the auspices of the Trades Guild of Learning, gives the 
next of the senes of lectures on the Laws of liealLh. These 
lectures have been well atLended and appreciated from the first. 
Prof Huxley was chairman on the first occasion. Dean Stanley 
on the second, and at the lecture on February 10 Cardinal 
Manning presided. The Cardinal, after the lecture, hear Lily 
endorsed the statements of the lecturer • the JeUure, he said, 
showed that the highest science came into Lhe closest application 
in daily life. Theie are eight other lectures of the course. 

The educational and scientific institutions inaugurated by the 
Khedive of Egypt in his schemes of reform are among the first 
to feel lhe effects of the present chaotic condition of Egyptian 
finances Not long since the free public schools of Cairo were 
all closed, and now Lhe vice-regal Geographical Society is upon 
the point of dissolution. The Khedive had gathered together 
several men of talent and experience to form this Society, with 
Lhe intention of instituting an active and energetic scheme of 
exploration in Central Africa. Their names and the bulletins 
which have appeared, gave every promise of early and valuable 
additions being made to the cause of African research. The 
long-continued withholding of financial’Support has, however, so 
entirely crippled its operations, that the Society has for some 
lime practically ceased to exist. 


The Ust contribution of Karl von Boer, written ten days' 
before his death, appears in the lost number of the Archtv JUr 
Anthropologic, and discusses the subject of the source of the tin 
used by the ancients in their bronzes. The fact that the propor¬ 
tions of nine parts of copper to one of tin are noticeable in 
almost all antique bronze articles, would seem to indicate that 
its use spread from a single centre. Taking a hint from Strabo’s 
statement that tin was found among the Drongians, he caused 
inquiries to be set on foot by Russian Government officials in 
Khorauan, who reported that there are extensive deposits of tin 
there, as well as of other metals, which are mixed in a primitive 
manner These v. Baer regards as the aources of the numerous 
bronzes found in the ruins of Babylon and AsByna, but did not 
think it probable that they supplied the Lin required by Scandi¬ 
navia and the countries surrounding the Mediterranean before 
the discovery of the Cornish mines. The latter was probably 
brought by Phoenicians from Banca, although no mention of 
such journeys is extant. 

In the February session of the Berlin Anthropological Society 
Prof Virchow gave the results of a number of cramological 
measurements undertaken in Bulgaria The general type is 
evidently not Slavonic but Finnish, and would seem to point to 
a distant emigration from among the Turco-finnuh tribes of the 
Ural, to the region of the Danube Two distinct subordinate 
types were noticed, one brnchycephalic—pure Finnish ; and the 
other macrocephalic, with retreating forehead, strikingly bimilar 
to that of the Australian negro. The Bulgarians gradually 
adopted lhe Slavonic language, and no trace of their original 
language, not even a manuscript, remains Dr Frledel exhi¬ 
bited at the same Session a large collection of stone hatchets 
lately found near Kopemck, in company with some peculiarly 
fashioned stone instruments, evidently used to prepare the 
hatchets, and possessing the same hardness as ordinary grind¬ 
stones. 

A tiiegkam from Algiers announces that on the 161I1 inst. 
Lieut. Say and others left Ouarghe with twenty-four men and 
fifty camels, intending to explore Lhe Sahara, and establish 
commercial connections with Algerian producers 

M. Khantz, the Director-general of Lhe Universal Exhibition 
of 1878 proposes to hold an international piicicultural exhibi¬ 
tion. All who desire to exhibit must intimate their intention to 
the Secretary before May 1, 1877. The administration docs not 
undertake to procure sea water. 

M. 'Quatrefaces has just published, through Bailbferc, a 
work on anthropology, lie attacks the evolution theory, 

Mrs Frances Flizahkiu IIoggaN, M. D. of Zurich, who 
hoj been for several years 111 practice in London, has just passed 
a successful examination In Dublin, and has received Lhe Licences 
in Medicine and Midwifery of the King's and Queen’s College 
of Physicians in Ireland, which of course secure for her official 
recognition in the United Kingdom. A paper by Doclon 
George and Mrs Hogganwas recently read at the Royal Society, 
on “ Lymphatics of Muscles " 

M. W addington intends to propose to Lhe French parliament 
the establishment in four large provincial towns of universitiei 
according to the English system. The faculties at present in 
existence in a number of towni will not be suppressed, but they 
will be necessarily to some extent cut into the shade. A sharp 
discussion is anticipated in Parliament, many large towns com¬ 
peting for selection as the seats of these new universities. 

The third annual meeting of the Scientific Club was held at 
the Club House, Saviie Row, on Thursday, the 15th inst, Major 
F. Duncan, R.A., D,CL,&c., Chairman of the Committee, in 
the chair, The report for 1876, which showed the rapid progress 
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made by the Gub during the ytar, wu unanimously adopted. 
The number of members, which ia now over 6oo, la to be limited 
for the present to 70a Commit tee’men and auditors for 1877 
were elected, and cordial votes of thanks to the Chairman, 
Committee, Auditors, and Secretary, concluded the meeting. 

At the annual meeting of the shareholders of the Brighton 
Aquarium, Mr. Arthur Wm, Waters stated his belief that if arrange¬ 
ments were made 10 that a naturalist could go to Brighton and have 
a table in a quiet room with Lhe most necessary apparatus and che¬ 
micals for his study, animals kept living, and fresh ones brought 
him as required by (he sailors under the instruction of the scientific 
staff, there are many who would gladly avail themselves of the 
opportunity. The difficulties of a naturalist at present who may 
go down to the sea-side for a short time to undertake elaborate 
ohyrio logical studies are very great, and he thinks that many, 
including science students from the universities would he willing 
to pay for the advantages which might thus be afforded. Mr. 
Francis France, who has just been appointed naturalist director, 
said that it was Intended to do thu ; and even to hear of the 
intention will be a source of satisfaction to those who desire the 
present aquaria to be made more useful. We hope that if the 
director! have any suitable place they will not delay t« utilise it, 
and that it may turn out to be a source of permanent advantage, 
for scientific research will continue when rbikihg and other such 
amusements have been replaced by more novel attractions. 

The most important paper In the February number of Petcr- 
mann's Mittlitfunqen is a detailed discussion of the projects for 
a railviay lo Central Africa from the Mediterranean Coast, by 
Dr G. Rohlfs. Dr Rohlfs discusses the various schemes winch 
have been proposed, speaks very unfavourably of that which 
would cany a line from Algeria southwards, and advocates 
strongly a line from the coast of Tripoli, especially from Braiga 
at Lhe head of the Gulf of Sidra, to Lake Chad, lie analyses 
all the difficulties and advantages of thli route, and thus mtio- 
duces much information on the region between these two points, 
as well as on the whole Saharan region, He proposes, as Lhe 
only feasible plan, Lhat the undertaking should be an inter¬ 
national one, 

In the same numfeer Dr Behm continues his monthly 
luminary of geographical new*, lie refers to a work by A. 
Kirchenbauer, *• Die Irrfahrt dea Odysseus als eine Umsthiffung 
Afnka’s erklart ’* (Berlin, Calvary), m winch the author, by the 
application of astronomy and mathematical geography, emlea- 
vours to show that the Kernel of the Odjsscy is a trad 1 Lion be¬ 
longing to Lhe fifteenth century nc, of a circumnavigation of 
Africa from the Red Sea to the Mediterranean The Lotophagi 
Were South Arabians, Polyphemus was a Gallo, whose cave was 
At Cape Guardaful, Circe ruled in Rodnguez, the Cimmerians 
dwelt in some South Polar land, and the Straits of Gibraltar 
were Scylla and Chaiybdu. Tnus Ulysses was both the first 
African and first Polar explorer of whom we have any record. 
Dr Behm states that the author dlieiuseft the subject with the 
greatest seriousness and acuteness. 

Tm December Bulletin of the French Geographical Society 
contains papers by Mr. J. B. Paquier, " On Ruisian and Eng¬ 
lish Explorations in Central Asia ; 11 by M. A. V. Fansot, " On 
the Region between Ouarglft and El Go]£a ; 11 by Abbe Durand 
"On Portuguese India j ,f and by Abbii Desgodins, n On the 
Territory of Bktang." A letter from Dr. Emil Beuels, of the 
Polaris Expedition, accompanies a map exhibiting approximately 
the lines of equil tides in tbe North Atlantic, North Pacific, and 
Arctic Oceans, for the purpose of showing from what direction 
the tidal wave is propagated towards Polaris Bay. 

VExploration for February 7 contains an interesting paper 
by Mi Hrtty Bionne on the t&tofiial of France. 


CAFT. Ho wgate's scheme of Polar exploration by means of 
a colony placed St Discovery Bay, to which we referred In a 
recent number, hal been referred by the United Slates Con¬ 
gress to the Committee on Naval A (Tain. It has received the 
lupport of Lhe principal United States scientific societies, and 
already there have been many suitable volunteers. We should 
not he surprised, therefore, to hear that the grant has been made, 
and if men can be found suitable and willing to form such a 
colony, Lhe experiment seem' worth trying 

A sensation has been created m the geographical circles of 
Paris by the opinion expressed by Dr. Pogge at the Geographical 
Society of Berlin, that Lhe I.ualaba was flowing in the Ogovai. 
The Ogovai delta is part of the French Gaboon settlement. 
MM. Brarra, Marche, and others arc engaged in exploring the 
river, which they have heard from naLives (lows out ol a large 
lacustrine basin It is feared the explorers cannot reach the 
end of their journey without receiving fresh reinforcements 
from home. 

Tux Geographical Society of Geneva voted at its last meeting 
its adhesion to the resolutions of lhe conference, for Lhe explora¬ 
tion of Central Africa A special Swiss committee, to form part 
of Lhe Association, is to be appointed before long at Geneva 

M BonnaT, the French African explorer, who has been up 
lhe Volta (Ashanti) as far as Salaga, states that from lhat place 
much-frcquented routes strike off to Timbuctoo in the we-t, and 
Lake Tchad in the east, and that from these places trade cara¬ 
vans are constantly passing to and Horn Mexico and Tripoli 
lie bought European goods at SaHga, which cnLeied Africa by 
the Mediterranean. M. Bonnet is organising a large expedition 
Tor the thorough exploration of the region from which he has 
just returned 

WE are glad to notice that science was well represented at the 
preliminary meeting last Saturday lo nnke arrangements for the 
celebration of the 400th anniversary of the introduction of printing 
into England by Caxton Science owes much to this arl, and in 
recent years has lo some extent repaid her debt by the va^t im¬ 
provements which have been introduced, based on the principles 
she has discovered. 

Father Secciii has compiled a very useful U^t of 444 
coloured stars, which Is published in Lhe Afunorit dtUa Situ ref A 
degh Sprttiosroptsti Italia m Many of them appear to be taken 
from Sehiellerup’s catalogues, from Lai and e and Sir J. Hcrschel, 
to these have been added Mr Birmingham’s newly discovered 
coloured stars. A note is added to each star, showing the 
colour and type of spectrum. The number of (he star in Cham¬ 
bers’s catalogue is given, when mentioned there, and the R_A. 
and Declination i«s given for the year 1870 We note that by 
far the greater number of stars are red, and the spectra of lhe 
tlmd and fourth types prevail. This catalogue will prove use¬ 
ful, fir t, in detecting the variability of lhe stars, and secondly, 
the Uiangc of spectrum when variable The following are 
representative stais of the types to which they belong:— I. 
Sinus, a Lyia, white stars ; 2 Capclla, Pollux, yellow stars; 
3 a Orioms, j 9 Pegasi, s Ilerculis, red-yellow stars j 4, Small 
blood red stars. 

We notice in the fifteenth volume of the Globe, published by 
the Geographical Society of Geneva, a very interesting report by 
M. 11 . D. Saussure on the present state of cartography in 
Switrerland. The author not only gives a detailed report on 
Lhe numerous Swiss cartographical works which were <:o much 
praised at the Tarts Geographical Exhibition, but nJ'o sketches 
the history of cartography in his country, and skilfully discusses 
the relative values of different modes of representing on a map 
Lhe various cl aracters of land, and of dressing maps foi various 
special purposes. 
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Some fifty yean ago Amp&re slated hu belief hi the existence 
of molecular electnc currcntB permanently flowing in bodies, 
and he applied this hypothesis to the explanation of the reci¬ 
procal action between movable conductors through which gal¬ 
vanic currents are passing and permanent magnets. According 
to Ampere a permanent magnet contain*, in proportion to its 
strength, a larger or smaller number of molecular currents of the 
same direction, each of which behaves like a small molecular 
magnet. In pursuance of this theory, Herr Zoellner has lately 
made a senes of investigations and has recorded the results of 
hu experiments in a paper read before the Royal Saxon Society 
of Sciences at Leipzig during the past year. With regard to the 
constitution of material molecules Herr Zoellner expresses his 
opinion 11 that each material molecule of a body consists of a 
conglomeration of (Amperes) molecular currents of any direction, 
with a certain quantity of freely movable electric particles, which, 
under the influence of electrostatic or electrodynamic induction 
forces, execute such motions or groupings as are determined by 
Weber's law of electnc reciprocal action.' 1 It is but fair to state 
that Weber's views on this subject were identical, and he stated 
them as early as in 1851 in his explanation of diamagnebsm. 
Zoellner makes a whole senea of deductions from this theory, all 
of which agree with observed phenomena and Jaws found in 
various domains of physical science 

The Rev. T. R R Stebbing sends us an interesting letter on 
the true origin and correct pronunciation of the name Antedon , 
which wc regret we have not space to pnnt in full. As the result 
of careful inquiry, Mr Mebbmg concludes that the name is un¬ 
doubtedly feminine, that the middle syllable should be pro¬ 
nounced long, and that the aspirate which de Frcminville 
dropped ought to be restored to the spelling. 11 If, then, we were 
to adopt the compromise suggested in Mr Herbert Carpenter’s 
important letter (vol xv. p ig7) k we should have to write, instead 
of either Comatula rosacea or Antedon josaceus, the trinomial, 
Comatula {anthedon) icsaua. To sanction such an innovation as 
Mr Carpenter proposes, 110 doubt some general agreement would 
be required, and the same general agreement might be usefully 
employed in sanctioning a statute of limitations against the 
revival of obsolete names, and to insure the publication of new 
scientific names in one or other of a very limited number of 
chronicles. Some international science congress of the future 
may perhaps achieve the requisite legislation " 

The Journal of the Society of Arts for February 16 contains 
a useful paper by Dr R. J Mann, on '■ Recent Explorations of 
the Lake Systems of Central Africa Jl 

We notice an important German work, by the Bernese Pro¬ 
fessor, Dr. Lmmert, on the diseases of the eye, occasioned by 
various professions, and especially by Lhe vicious arrangements 
in schools. An inquiry made by the learned Professor in Lhe 
cantons of Berne, Solothurn, and Neuch&tel proves that an in¬ 
creasing tnyopy is the fate of all scholars, and that at the age of 
twenty years there are very few of them who are not afflicted with 
this disease. Various hints by the author as to improved 
arrangements to be adopted in schools deserve the attention of 
school boards 

A reckn r subscriber will find an account of .Siemens' Batho¬ 
meter in Na'IURE, March 30, 1876 (voL xm. p. 431). 

The additions to Lhe Zoological Society's Gardena during the 
put week include twoPennant’a Parrakeeta {Piaiytercui pm - 
nenti) from New South Wales, presented by Mr. E. Sargent; 
an Anaconda {Eunectcs munnus), a Crested Curaisow {Crax 
alcctor), and two Green-billed Curassowa {C. vtndtrostris) from 
South America ; two Feline Dourocoulis (Nyctipithecus fehnus) 
from South Bruil j two Canamis (Cartaata cruiata), from South 
America, purchased. 


SOCIETIES AND ACADEMIES 

London 

Royal Astronomical Society, February 9.— Annual 
general meeting —William Huggins, D C.L., president, in the 
chair. The following gentlemen— A Muon Worthington, B. A., 
John Sidney White, and George Francis Hardy, were elected 
fellows of Lne Society The annual report of the society showed 
that the number of Fellows had been increased during the past 
Year, and that the society’s library had been enriched by several 
Important presents of books and manuscripts Ten minor 
planets have been discovered in the course of last year, six of 
them in America, and four in France. In solar physics Prof. 
Tacchini has made nn interesting investigation ns to the relative 
height of solar prominences at different times of the sun-spot 
period. Prof Young has determined the rate of the solar 
rotation by means of the displacement of the dark lines in the 
spectrum of Lhe sun's hrab He has also proved that the 1474 
line is double, and that the two components are of unequal 
slrenglh, the coronal line corresponds to the stronger of the 
two, whilst the other is one of the faint lines in the spectrum of 
iron Mr Huggins' photographs of the spectra of Mars were 
also referred to, and a abort account was given of the observa¬ 
tions of the new star in Cygnus, which was discovered by Dr. 
Schmidt, at Athens, on November 24, 1876 Its spectrum gives 
several bright lines, amongst which are three of the hydrogen 
lines, (' being the brightest of all, the sodium line D, or the 
chrumospheie line near D, the magnesium lines b 9 and the 
coronal line 1474- The reduction of the observations of the 
transit of Venus has been proceeding continuously at the Green¬ 
wich Observatory, under the direction of Capt Tupman All the 
observations with transit instruments at Lhe various stations for 
local time and Longitudes of Honolulu and Rodngues by the 
observations of the moon 111 zenith distance have been com¬ 
pletely reduced An idea of the magnitude of the undertaking 
may be formed when it is stated that these two last calculations 
required the use of LhrLC millions of figures The Report having 
been adopted, the Society proceeded to the election of Officers 
for the ensuing year, and the following gentlemen were elected : 
As Piesident, William Huggins, F K S. As Vice-Presi¬ 
dents . J C Adams, F R S , Lowndcan Professor of As¬ 
tronomy, Cambridge; Sir G. B, Airy, K C B, p F R.S , Astro¬ 
nomer Royal, Ailhur Cayley, k’.R S , Sadlenan Prolessor ol 
Geometry, Cambridge, Edwin Unnkin, F R.S As Trea¬ 
surer, Samuel Charles Whitbread, b.K.S. As Secretaries - J. 
W. Llk Glaisher, IRS , A Cowper Ranyard, M A- As 
foreign StcreLary, Lord Lindsay, Ml*. As Council* John 
Brett, Emj , W II M Christie, M At Warren De La Rue, 
l r R.S , J R. IJind, F.K S , Superintendent of Lhe Nautual 
Almanac } E. B. Knobel , George Knott; William Lassell, 
1 ' R.S. , h. Nelson, Capt Wm Noble, Rev a J. Perry, 
F R S , Earl of Rosse, I ,R S. ; Capt G L Tupman, R. M A. 

Geological Society, January 24 —Prof. P. Martin Duncan, 
M.B , F R S , president, in the chair —George Barrow, 
William Heerlein Lindley, and Joseph Samuel Martin, were 
elected Fellows of the Society.—The following communi¬ 
cations weie read . -Note on the question of the glacial 
or volcanic oiigm of the Talchir boulder-bed of India and 
the Karoo boulder-bed of South Africa, by II F. Blanford, 
F.G S. The author, referring to 11 doubt expressed by the 
President in a paper on Australian tertiary curaE as to the 
glacial origin of the Talchir boulder-bed, indicated that the 
hypothesis of its formation by the action of local glaciers under 
present climatal conditions would require the elevation of the 
whole region to the extent of 14,000 or 15,000 feet, and the 
assumption that the denudation of this great mountain mass was 
so moderate that large tracts of the ancient surface are still pre¬ 
served at levels nuw only a few hundred feet above the sea. This 
the author regarded as very improbable, He assumed that the 
President, rejecting the evidence adduced by various wnteTS in 
favour ol the glacial origin of the Talchfr and Karoo boulder- 
beds, was inclined to fall hack upon the notion of their being ol 
volcanic origin, and quoted a letter from Mr. King, who had 
described he Talchir rocks of Kamdram as trappean, in which 
that gentleman stated that the rocks so interpreted by him prove 
to be dark green and brownish mudstone. He cited further 
evidence of like nature, and concluded that the ascription of a 
volcanic origin to these bouldcr-beds was probably in all cases 
due to similar misinterpretations.—On British cretaceous patel* 
loid gasteroporada, by John Starkie Gardner, F.G.S. In this 
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piper the Author commenced by a general statement u to the 
classification of the forms to be described in it, which he referred 
to the families Patel lid*, Fissorellidte, Calyptrxidae, and Capu- 
lidee. He noticed thirty species, which are mostly of rare occur¬ 
rence, and nineteen of these were described as new Four 
genera weie indicated ua new to the Cretaceous senes, and one 
as new to the Cretaceous in England The new species were 
sUmtrn formosa and plana, Hdcion Meyen, Anuomyon vecUs, 
Scurrta calyptr*nformts and aSr/nrjjff, Emargtnula functurella, 
dimriensts, ancutra, Meyei t, and umnostata , Pumturelia autigua, 
Calyptnm conccntrica , Crtpidula chamajormu , Crucibulum 
giganteum, Piltopsts neocomumsts y dubius and Sttlcyi % and Ihp~ 
pottyx Dixom . Most of Lhe Patellidtc were from the Neoco 
main, and the majority of Lhc Fi^urellida? from the Upper 
Greenund , the specie? of the other two families were scattered 
through the senes The author referred to the indications of 
depth of deposit and other conditions furnished by these Mol- 
lusca, and also to the resemblance presented by many of them 
to certain bivalves common in Lhe tame rocks, which he regarded 
as a sort of mimicry-'—Observations on reinaim of the mammoth 
and other mammals from Northern Spain, by A. I^ith Adams, 
F R.S.—'lhe remains noticed in this paper were obtained by 
MM. O’Keilly and Sullivan m a cavern discovered at about 
twelve metres from the surface, in the valley of Uduu>, near 
Santander, by a bonng made through limestone m search of 
calamine. They were found close to a mound of soil which had 
fallen down a funnel at one end of Lhe cavity, and more or 
leas buried in a bed of calamine which covered the floor. The 
cavern was evidently an enlarged joint or rock-fissure. Into which 
the entire carcases, 01 else the living animals, had been precipi¬ 
tated from lime to time The author had identified among Lhese 
remains numerous portions, including teeth of F.Uphasprimi- 
genius, which Is important as furnishing the first instance of the 
occurrence of lhat animal in Spain He also recorded Bospn- 
ttiigctuuj and Cen/us claphus (/), and stated that MM. O'Reilly 
and bulhvan mention a long curved tooth which he Lhought 
might be a canine of IlippopoLamus 

Chemical Society, February 15 — Dr Gilbert, F.R.S , vice- 
president, m the chair —Dr. I )upre, 1' R S , read a paper on 
the estimation of urea by means of hypobromite, in which he 
described a new form of apparatus and certain modifications in 
details to facilitate the working of Russell and West's process 
The other communications were on a new carbomeLcr for the 
estimation of carbonic anhydride, by Mr S T Pruen and Dr. 
G Jones, being a modification of Schcibler's " cilcimeter ”—On 
the Influence exerted by ammonium sulphide in preventing Lhe 
action of various solutions on copper, by Mi b W Shaw and 
Dr P. CarneUy —An experimental inquiry is to the changes 
which occur in the composition of waieis from wells near the 
sea, by Mr W II Watson —On the solvent action of various 
saline solutions upon lead, by Mr. M M P Muir. —Derivatives 
of l)i sobulyl, by Mr. W Carleton-Williams, and notes on 
madder-colouring matters, by Dr. E, Schunck and Dr, II, 
Roemer. 

Stockholm 

Academy of Sciences, October ii, 1876.—Huron Fock 
gave an account of a report by 0 . Nylander, assistant at the 
Academy or Agriculture, af a journey he had undertaken with 
the Letterstedt grant for Lhe purpose of studying the industries 
associated with agriculture —L'rof Torch also gave an account 
of a report by Edward Erdman, the geologist, of a tour he had 
mode, with Government assistance, in Central Europe in 1875 
—Prof. Smith gave a short account of Lhe expedition to North¬ 
western Russia and the region round the White Sea, undertaken 
by Lieut H Sandeherg last summer.—Prof St&l stated Lhat the 
Vylder collections had been bought for the natural history depart¬ 
ment of the Kiks Museum, through the liberal contribution? of 
private persons, and gave a short account of their contents — 
General-director Berlin communicated the result of the latest 
analyses by Valler of the mineral water at Forla, and Prof 
Nordenskjold gave a full and interesting narrative of his last 
expedition from Tromio to Jenissei —-The following communi¬ 
cations were received On the course of the alteration which a 
surface undergoes when it 19 bent, by Prof. Daug.—On com¬ 
pounds of cyanide of mercury with chlorides of Lhe earthy metal?, 
byj. E Ahlen 

November 8, 1876.—Herr Edlund communicated the result? of 
bis examination of the galvanic currents which are caused by the 
motion of fluid bodies —Prof. Nordenskjold exhibited piece? of a 
mammoth or fossil rhinoceros'hide, found lost summer near the 
confluence of the Mesenkin with the Jeninei, and several meteor¬ 


ites which fell at Stalldalen, In Westmanland, on the 28th of last 
June, and gave an account of the nature of the meteorites In 
question.—Herr Gylddn exhibited a calculating machine con¬ 
structed by Engineer Pe Iters so 0 for the purpose of adding, sub¬ 
tracting, multiplying, and dividing, and gave an account of a 
communication by Prof. T. N. Thiele, of Copenhagen, entitled, 
“Some geometrical propositions concerning a problem In theo¬ 
retical astronomy 11 —The following papers were communicated : 
A new species of the family Fortumdae from the Scandinavian 
coast, by Docent Carl Bovalliua , Communication from Upaala 
Chemical Laboratory, 20, on g (gamma) dichloronaphthaline and 
bromo-chloronaphthahne, by Prof, P. T. Cleve ; Remarks on 
Dr Bioren de Il.ians Tables d'inLcgrales ddhmes (Amsterdam, 
1858!, by Lektor Lindman, member of the Academy, and Re¬ 
searches on the cooling of bodies, by Prof. G R Dahlandcr. 


Bkrlin 


German Chemical Society, January 29 —A W Hofmann, 
vice-president, in the chair —W Beets claims priority for obser¬ 
ving the disengagement of hydrogen at both poles of a battery (as 
lately described by Elsasser) — W JJomemann published obser¬ 
vations on the solubility of chloride of iodine, and R. Ulbncht 
some on the determination of water and of sugar in wine The 
latter chemist gives warning of a fraud by which glass weights 
are sold Instead of ones made from rock crystal —R Dyckerhofl 
ha«s transformed monochloro-acctuplienone, C U H 5 —CO—CH,C 1 , 
by the action of PC 1 „ into two chlorides ; 

. CCIjj CIIC 1 and C a H fl . CC 1 CIIC 1 ; 

—V Meyer, T Barbien, and F Forster by joint and elaborate 
researches refute the pretended observation of Linnemann and 
Zotta that normal butylamme and nitrous acid yield tsobutylu 
alcnhnl. The reaction only yields normal primary butylic alcohol, 
normal butylene, and normal secondary butylic alcohol, but no 
isobutylic alcohol —H Wald has transformed paradimtrodi- 
phenjl hy the action of sodium-amalgam into paradmitro-azoxy- 
diphenyl, a crystalline powder melting at 255", and soluble 


C fl II 4 —NOj C 0 U 4 —NO, 

C.fi*—N—N—C 0 Ii 4 
O 


in aniline, but not in alcohol, ether, or chloroform, and yielding 
benzidine by further reduction with tin and hydrochloric acid 
Isodmitrodiphenyl and sodium amalgam yield dinitro-azodiphenyl, 
(C w fLNO a —C„li 4 N)3, a yellow powder melting at 187“—C. 
Kimicli published researches on methazomc acid, the sodium- 
salt of which is engendered hy lhc action of heat 011 mtro- 
metlun-sodium :— 


2 CII a NaN 0 2 = NaOH + C a H 3 NaN ((! O s . 

This salt with nitrate of diazobenzol, yields red crystals of a 
mixed azo-compound, C n H„N a . C.jH fl N a O , (azomtrometbal- 
phcttyl), in which two atoms of hydrogen can be replaced by 
metals Nitrate of dia/otoluol gives a corresponding compound. 
—G Burkhardt lias transformed amidoterephthahc into oxyte- 
rephthalic acid (with nitrous acid), a powder giving a crystallised 
barium salt and methylic ether. Hydrochloric acid transforms it 
into a xy benzoic (not salicylic) acid —A. Bacyer has studied 
amidophthalic acid and its well-crystalliscd erkylic ether, which, 
with nitrous acid, yields an ill-defined oily oxyphthalic acid. 
The sime chemist has transformed chloride of phthalyl into 
plilhalic aldehyde by treaUng it with hydnodic acid and phospho¬ 
rus With potash it yields a new acid noL yet investigated The 
same chemist has transformed phtnanlhrenechinane, 
by boiling it v. 1 Imodn into diplienyleiiglycolic acid, C I4 lI 1D O a ■— 
C„ll 4 —CO C,II 4 —COII C 4 ll 4 \ /CO,H 

II I or | C 

C„H 4 —CO C„ 1 I 4 —COOlI C . 11 ,/ \OII 

Phenanlhrencchinon Diphcnylen-clycohc acid 

He rejects Lhe former formula of the latter body, because it does 
tipi yield by oxidation diphenic acid.—G. Schultz, by passing oil 
of turpentine through red-hot tubes, has obtained benzol, toluol, 
xylol, naphtalene, phenanLhrene, anthracene, and methylanthra- 
cene —F. Hermann has studied the action of sodium on succinic 
ether. The product (probably impure succino-succinic eLher) 
yields, treated with potash and with acetic acid, nn acid of the 
composition 

CH r -CO—CH—COOC a H fi 

1 1 

CH,—CO—CH—COOH 

nchyl-iuccinyl-iuccinic acid, 
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while with sulphuric Kid it farm* * black amorphous mme, 
which by distillation yields hydrochjnone. The product of 
potash with bromine give* bromanilc CgBr.Og Air and potash 
trensloim the ether into C„H40 j[CO i H) j chinon dicarbonic 
acid, yellow hair-like crystals. —E itchunck and H. Rocmcr, id 
order to discover traces of alizarine in purpurine, expose the 
solution to the xir until the latter is oxidised, when alizarine, re¬ 
maining behind unaltered, can be recognised by Ui absorption- 
bands in the spectroscope The same chemists have found that 
certain impure purpunnes yield a precipitate with alum, which is 
decomposed by hydrochloric acid with greater difficulty than 
the purpunne compound. The compound thus obtained 
forms gold-brown needles fusing at 231° decomposed by 
heat into carbonic anhydride and purpuroxanthnij and cor¬ 
responding to the formula of purpuroxan thin carl >omc acid 
C J4 Hs 0 4 C 00 H —A Kern published researches on the action 
of iodide of vnelhyle on aniline, from which he concludes that 
only dimethyl-am line and no monnmethyl aniline u formed in 
this reaction—R, Meyer has tried in yam to convert cuminol 
into cymol; and thinks that former assertions to the contrary 
depend upon the presence of preformed cymol in cuminol — 
M. Mumckc (of the firm of Warmbrunn and Quilitz, 111 Berlin) 
showed a model of a double aspirator, also a Bunsen burner 
wilh a tube to prolong it, ard a modification of Fletcher’s 
fiot air blast —ti Gabriel described phenylic and elUylic ethers 
of tnbasic thloformvc acid, CIJ(SR) s , obtained by the action of 
chloroform on the sodium compounds of the coiresponding 
mercaptans —A. Klobukowsky showed a tube filled wilh oxirle 
qf iron for E Kopp's method of determining chlonne, bromine, 
and iodine in organic compounds, and praised the simplicity of 
this method —A Czech and H. Schwehd have found that iso- 
cynnide of phenyl and fcrmic acid are formed by the action of 
dichluracetic acid on aniline —A. W Hofmann showed a new 
ycllowish-ied colouring s u list in ce called chrysoidine, anl estab¬ 
lished the following remarkable analogies — 

C | a H,,Nj Marl ms yellow = Amidoazobenzol, 

Ci S H 1 ,N 4 Chrysoidine = Durmdoazobenzo], 

C j2 U,;N s Phenylene brown = Trlamldoazobcnzol 

The first body is obtained by the action of nitrous aci 1 on aniline , 
the third by the action of nitrous acid on phenylene diamine , the 
new colour (chrysoidine) by the aclion oT phtnylen diamine on 
newly-prepared diazobcnzole in alcoholic soluLion 

VlLNNA 

Imperial Academy of Sciences, November 9, 1876.—On 
parthenogenc|Ji of angiospermous plants, by M Kerner.—On 
the shell-glands of Copepoda, by M Claus —On a modification 
of Dumas method of determination of vapour-densities, by M. 
IJabcrmann —Researches on the origin of the lowest organism 1 -, 
by M Krakau —On the action of secondary electric current* qn 
nerves, by M. Hcischl 

Paris 

Academy of Science!, February 12 —M Peligot in the 
chair.—The following papers were read .—Discovery of three 
■mall planets, 170, 171, and 172, and of a comet, at Toulouse and 
Marseilles, by MM. Tiigerand and Stephan, communicated by 
M. X^verner.—Researches an calorific spectra (continued), by 
M Desains With refracting apparatus of rock salt, the heat 
Accompanying the luminous rays in the solar spectrum is about a 
third of the total heat; In the spectrum of incandescent platinum 
it u only a small fraction Similar results aie had with flint 
apparatus, and M. Desains was unable to make the difference 
disappear by sending the rays from the metal through layers of 
water, Lhough this shortened the dark spectrum. But spectra 
f om the electric lamp may be rendered much more like those 
obLained from the sun’s rays. The heat in their luminous part 
teems to be about one sixth of the total heat, and if the rays be 
sent through a layer of water of 3 to 4 cm , the calorific intensity 
of the dark part is considerably reduced, while the luminous heat 
is hardly affixled; this latter being then about a third of the 
total heat as in the solar spectrum —Preliminaries of a study 
of living and fo&sd European oaks, compared together, by M 
Pe So.porta The races most largely distributed in Europe, 

particularly Qutrcus pedunculate sesrUiJlora, and pubescent are 
Comparatively recent, though their type is old In the south of 
France, at least, these have been preceded by other oaks, that 
have been partly eliminated, partly confined further southwards 
—On a new catalogue of coloured stars, and on the spectrum of 
Schmidt’s star, bj P. Secchi. This work is based on Scbjel- 


letup’s catalogue, published Hu J 866. —Observations on the 
compte rendu of the stance of February 5, j877i by Gen. Morin, 
He expressed regret at the omission from Ccmptes Rendu* of 
information given by MM. WurU, Pasteur, and Bousiiqgault on 
certlin falsifications of alimentary substances, and urged the 
importance of the subject, and of chemistry detecting such frauds. 
M. Pasteur stated that of fourteen cases of preserved peas 
bought at random in some of the principal quarters of Pans, 
ten contained copper, sometimes even about ^vVoir of the 
total weight of the preserves, excluding the liquid; which 
always contains spine copper when the peas contain it, but 
less.—M. Lory was elected correspondent for the section of 
mineralogy, in place of the lale M Nauraann —On the applica¬ 
tion of photography to observation of the transit of Venus, by 
M. Angot. This relates to determination of the instant of con¬ 
tacts —Practical formyls of velocities and pressures in arms, 
b/ M. Sarrau,—Op a class of orthogonal systems, comprising 
isothermal eystrms as a particular case, bv M Darboux —On 
nitrification by organised ferments, by MM. Schl(E$ing and 
Muntz. He obtained nitrification by passing ammoniacal 
waters through a porous substance charged with organic matters, 
but there was no trace or nitrate from a filter made of pure sand- 
The active matter, after being subjected to action of chloroform, 
lost Us nitrifying properties exactly ai if these special ferments 
had been killed,—Note on certain alterations of glass, by M de 
Luynes Often, 111 moist air, fine parallel striae form on the 
surface, and scales come off, which are found to be of different 
composition from the gla^s Alkali^i a r e almost wholly absent 
in them, and they consist chiefly of earthy silicate ; the propor¬ 
tion of silica rising to 78 per cent, while in normal glass it is 
only 68 The gla&s retains its transparence.—On phosphorescent 
organic bodies, by M* Radziszewski. Hydrobenzlmide, amarine, 
lophine, and the raw product of Lhc action of alcoholic ammonia 
on benzile show phosphorescence m the dark when brought Into 
contact with an alconolic solution of caustic potash —On the 
ftr.nenlalion of urine ; reply to M. Pasteur, by Piof Bostian. 
—On the toxical properties of salts of copper, by M 
Bergeron.—Method for recognising iodine in cod-liver oil 
and experiments on absorption of iodide of potassium by 
fatty animat matter*, by M Uarral He saponifies the fatty 
matter with potash, burns the soap, and dissolves in alcohol Lhe 
iodide of potassium forme 1 A goat received fifty centigrammes 
of iodide of potassium daily for eight days with its fool. Butter 
prepared from its milk cjntained a good deal of Iodine The 
kid of a goat thus treated being killed, iodine was found in its 
fat and adipose tusue.—Researches on the history of respiration 
in fishes, by M Jubert He finds a peculiar respiratory system 
in the Callichthys —On the transparence of the water of Lake 
Leman, by M Furel lie explains the less transparence in 
summer than in uinter, by a stratification of layers of different 
densities, due Lo heat on the surface , in winter there is uniform 
density, and powdery particles either sink to the bottom or rise to 
Lhe surface. 
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GOVERNMENT GRANTS IN AID OF 
SCIENCE 

HE Civil Service Estimates for this year contain three 
different sums proposed to be granted by the 
government in aid of scientific research. As the circum¬ 
stances connected with these grants do not appear to be 
geheraUy well understood, it may be convenient to those 
engaged in the study of science to have a short explana¬ 
tion given to them on the subject. 

The oldest and best known of these grants is that of 
1,000/. which has been given to the Royal Society for 
the last twenty years, for the encouragement of scien¬ 
tific reseat ch, The distribution of this grant is regu¬ 
lated by a Committee of the Council and other Fellows 
of the Royal Society, usually denominated the “Go¬ 
vernment Grant Committee " The manner in which 
it is expended is given in the published Proceedings of 
the Royal Society every year. Last year, we observe, 
grants of 100/. were sanctioned to Mr J, A. Broun, for 
tl investigating the effects due to the sun’s rotation and 
magnetism;’ 1 to Mr J. N. Lockyer, to enable him “to 
continue his spectroscopic researches to Dr. Carpenter, 
in aid of his work on Comatula (or A ntedon f as he prefers 
to call it) ; and to Sir W. Thomson and Prof, J. Thom¬ 
son for the construction of an analysing machine suitable 
for performing certain calculations connected with the 
observation of tides. Other smaller sums were assigned 
to Dr Stcnhouse, Mr. G. J Romanes, Mr W. Crookes, 
and Prof. W. E. Adams, in aid of various researches in 
which these philosophers are respectively engaged 

Last year, as we stated on a former occasion, in conse¬ 
quence of the report of the Royal Commission on Science, 
the propriety of increasing the amount of this grant was 
considered by the Government. It was ultimately arranged 
that instead of making any alteration in the mode of dis¬ 
tributing the grant of i,ooo/, which seemed to have 
answered its purpose very satisfactorily, a second grant 
of 4,000/ should be made, to be admimmstercd in a dif¬ 
ferent manner. Instead of being given by the Treasury 
direct to the Royal Society, the new grant, in order to 
carryout another recommendation of the Duke of Devon¬ 
shire's Commission, to the effect that the scientific work 
and votes should be placed under one Minister, was placed 
in the Pnvy Council Estimates, and will be distributed 
directly by the Lord President, according to a scheme 
prepared by the ''Government Grant” Committee of the 
Royal Society, together with the presidents of fifteen other 
learned societies, who, for this object, are ex officio mem¬ 
bers of this Committee. 

There are now, therefore, two different grants in aid 
of scientific research administered by the Royal Society ■ 
that of i,ooo/. received direct from the Treasury appro¬ 
priated mainly to the providing of instruments and other 
assistance necessary to scientific inquiries ; that of 4,0001 . 
applied to the aid of scientific investigators not only by 
providing instruments and assistance, but by making 
personal allowances or giants of money to the investi¬ 
gators for their services. As regards the last-named fund, 
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on the proposed distribution of which the Government 
Fund Committee is now occupied, we understand that the 
applications made for it for the present financial year 
(1876-77) have amounted to upwards of 14,000/. To 
three sub-committees (Physical, Chemical, and Biological) 
who have been for some tune past engaged in investigat¬ 
ing these applications, is assigned the pleasing task of 
reducing them to more moderate dimensions, and 
bringing them again before the whole Committee, which 
meets to-day, in order that they may be submitted to 
the Lord President of the Council for his final approval 

When it is possible to refer to the proceedings of the 
Committee without any breach of confidence, we shall 
stale at length how the gieat question of the endowment 
of research has been aided, or the levcrse, by the action 
of the Fund Committee It is well known that there are 
many Fellows of the Royal Society whose positions as 
workers in science need not be too clearly defined, who 
view wilh mistrust the liberality of Lhe Government. But 
we have the greatest confidence in the powerful Com¬ 
mittee which has been formed, and believe that although 
it is possible mistakes may be made and endowments 
proposed which may perhaps have a different effect from 
that intended, that the proceedings of the Committee 
viewed as a whole will meet with the warmest approval 
of men of science, and Lhat it will be acknowledged on 
all hands that an important step has been taken in the 
direction of increasing lcsearch in our country. 

A thud giant for scientific purposes, which has been 
made for some years by the Government, is not so generally 
well known amongst men of science, and as a change 19 
to be made in its administration this year, it may be as 
well to give a few explanations 011 the subject. Com¬ 
mencing wilh the year 1S71-72, as it appears from the 
Pailiamentary return now before us, a sum of 2,000/. has 
been voted annually to the department of the Privy 
Council Office for “auxiltaiy scientific investigations." 
By reference to the same return, it will appear lhat in 
1B7J-72 and the three succeeding financial years this sum, 
under the recommendation of Mr. John Simon, late 
Medical Officer of the Privy Council and Local Govern¬ 
ment Board, was divided pretty nearly equally between 
Dr. Sanderson and Dr Thudichum, portions of the grant 
in each case being devoted to laboratory expenses and the 
payment of skilled assistants. The results of this ex¬ 
penditure have been various reports on such subjects as 
u infective Inflammation," the “ Chemical Changes in tbe 
Case of Typhus,” and the tf Pathology of 11 Sheep-pox," 
and other scientific investigations connected with ques¬ 
tions of public health, which have been published as 
appendices to Mr. Simon’s reports as Medical Officer of 
the Pnvy Council and Local Government Board. Mr. 
Simon having resigned his office last year, and there 
being no longer any medical officer attached to the Privy 
Council Office, the vote of 2,0001 has, wc observe, in the 
Civil Service Estimates for the present year, been trans¬ 
ferred to the Local Government Board, and will, we sup¬ 
pose, be administered m future by Mr. Sdater Booth, the 
President of the Board, under the advice of Dr Seaton, 
who has succeeded Mr. Simon in his functions as prin¬ 
cipal medical officer of that department. Whether this 
transfer of the fund will involve any alteration in its 
disposal remains to be proved. 
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THE LIFE OF SIR WILLIAM FAIRBAIRN 

The Life of Sir William Fairbairn, Bart ., F.RS., LL.D , 
D.C.L., &*c. Partly Written by Himself. Edited and 
Completed by William Pole, F R.S., Member of Council 
of the Institution of Civil Engineer!, (London : 
Lon groans, 1S77.) 

# 'PHE art of Engineering is one by which above all others 

•L the influence of science upon the civilisation of the 
world has been proclaimed with the loudest voice, Astro¬ 
nomy may deal with far more tremendous mechanical 
problems and may have done more for establishing the 
exactness of scientific research. Chemistry may have done 
much for the amelioration of suffering, and have given to 
the world vast commercial enterprises. Geology and Metal¬ 
lurgy have told men whereto find and how to use the wealth 
beneath their feet; and to Physics we owe the Electric 
Telegraph and a thousand things besides. Dut Engineer¬ 
ing, combining all of them with much that is its own, goes 
out to the world and makes itself heard and known by 
every class. Millions who never heard of the Nautical 
Almanac see the feats of navigation and the power of 
ocean ships. The locomotive, diving under mountains 
or flying over valleys leaving civilisation in its track, 
preaches the power of steam to people who may never 
hear of the dynamical nature of heat. And the splendid 
machinery by which the commonest things of life are 
made testifies to the greatness and humanising influence 
of that art which, above every other, directs the great 
powers in Nature to the use and convenience of man. 

To Engineering, civil and mechanical, this country, 
more perhaps than any other, owes its wealth and not a 
little of its fame , and the Bntish public has always 
delighted to honour the veterans of the profession to 
which its country owes so much, more especially those 
who by great originality of mind, broad unprejudiced 
common sense, sound reasoning, and indomitable perse¬ 
verance, triumphing over all opposition and difficulty, 
and abandoning the beaten paths of their fellow-men 
(whenever those paths led wide of their mark), have cut 
out for themselves new roads and made themselves 
pioneers in their profession, adding to it fresh lustre, 
and lifting themselves thereby from a humble position of 
life to a great and honoured place in the estimation of 
their fellow-men. Of such men as Brindley, Watt, 
Telford, Stephenson, Rennie, Maudslay, Nasmyth, Whit, 
worth, and Fairbairn, this country may justly be proud 
for with their names are mixed up, m no small degree. Us 
prosperity and its fame. 

The story of such eventful lives cannot but be full of 
interest and instruction ; interesting as tales of the vicis¬ 
situdes of fortune, the difficulties, trials, hardships, and 
triumphs inseparable from the life of a “ self-made " man, 
and instructive in the highest degree, as putting upon 
record the history and development of those branches of 
human progress which played so important a part in the 
drama of their lives. 

The career of Sir William Fairbairn, which extended 
over eighty-live years, was an exceptionally eventful one, 
and the biography before us possesses an especial in¬ 
terest from Che fact of its being partly written by himself, 
and written, too, In so pleasant and animated a style as to 
cany the reader with him Into all the scenes of his life, 


and to show that he was as accomplished a writer as he 
was a mechanician. Indeed, he was a mosi prolific 
author, having given to the world some eighty publica¬ 
tions, several being of the highest scientific character, 
and published in the Philosophical Transactions , as well 
as several large and important works upon engineering 
subjects. 

William Fairbairn, like his friend, George Stephenson, 
raised himself from the humblest rank of life, being the 
, son of a small farmer or u portioner ” of Kelso, where he 
was born in the year 1789. When little over four years 
old he attended the parish school, where he learnt to read 
from some of the best poets and prose-writers, and in his 
own words, f< if to these be added a course of Arithmetic 
as far as Practice and the Uule-of-Three, they will consti¬ 
tute the whole of my stock of knowledge up to my tenth 
year.” He gives a lively description of the hard training 
which prevailed in Scotland at that penod, and of the 
severity with which discipline was enforced in Lhe Scottish 
schools At the age of fifteen Fairbairn was apprenticed 
to a Mr. Robinson, a millwright at the Percy Main Colliery, 
near North Shields, and here he had a rough time of it. 
Surrounded by temptations of every kind, and with the 
lowest possible of companions to associate with, he 
sketched out for himself a weekly curriculum of study, 
in which literature, mathematics, and recreation were 
pretty evenly distributed. This lie kept up with wonder¬ 
ful constancy, and in a short time was able to turn the 
tables upon those who ridiculed him, by proving the 
superiority which learning gave him. 

It was also at this time that he made the acquaintance of 
George Stephenson, who had then charge of an engine at 
Willington Ballast Hill, only a mile or two from Percy Main 
Colliery. The two young men, who were nearly of the 
same age, and weie both earnest in their love for mecha¬ 
nics, here formed a friendship which lasted through Life. 
It is on record that in the summer evenings Fairbairn was 
accustomed to go over and sec his friend, and would fre¬ 
quently attend to the Ballast Hill engine for a few hours, 
m Older to enable Stephenson to take a two or three 
hours' turn at heaving ballast out of the collier vessels, 
by which he earned a small addition to his regular wages * 
and he otten, in after life, alluded with pride and satis¬ 
faction to his early intimacy and close friendship with the 
great founder of the railway system. 

At the age of twenty-one! Fairbairn, wishing to sec 
more of the world, and^being at this time of a roving dis* 
position, went in search of other employment, which he 
obtained first at Newcastle, then at Bedlington. From 
here he went to London in the winter of 1811 with 
2/. 7s. 6d. in his pocket, and immediately set out to look 
for work, which he failed to get, through the tyranny of 
the Millwright's Trades-union Society. For some time 
after this William Fairbairn was more or less a “rolling 
stone/ 1 travelling about the country picking up odd repair* 
ing jobs, and seldom remaining in one place for long. 

We find him in Bath, Bristol, South Wales, Dublin, 
Liverpool, and Manchester, which he entered in the 
winter of 1813, when he was in his twenty-fourth year, 
and obtained employment with Mr. Adam Parkinson, 
with whom he remained two years. he was at this time 
earning thirty shillings per week, and this enabled him 
to fulfil in 1816 his engagement of marriage, which had 
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existed Tor five years. From this time he determined no 
longer to remain the servant of another, but by a bold 
effort to take an independent position. 

The result of this determination was that he entered 
into a partnership with an old shopmate of the name of 
Lillie, and in a miserable shed which they hired for 
twelve shillings a week they set up a lathe which had to 
be turned by hand, and thus began a business which but 
a few years afterwards had a world-wide reputation. 

The first order that came to the new firm was a some¬ 
what important one—the taking down and renewal of the 
whole of the shafting in an extensive cotton-mill belong¬ 
ing to Messrs. Adam and George Murray. In carrying 
out this work, originality of mind and sound reasoning 
powers which Fairbairn brought to bear upon everything 
he undertook, came to his aid ; he saw that the old sys¬ 
tem of mill-gearing was wrong in principle, that quick 
shafts and small drums would do the work with a great 
saving of power and space, and thus he revolution¬ 
ised the whole system of mill-work, and the firm of Fair- 
bairn and Lillie became the leading millwrights of the 
district Orders poured in upon them from all sides, and 
they lemoved from (he shed to a larger building, to which 
was afterwards added a cellar. 

1 was/ 1 Mr Fairbairn says, 11 designer, draughtsman, 
and book-keeper, and in order to meet all the require¬ 
ments of the concern and keep Mr Lillie's department m 
the shop constantly going, I had to rise with the sun in 
the summer and some hours before it in winter, in order 
lo make the entries and post the books before breakfast 
In the remainder of the day 1 had either to draw out the 
work or to ride fifteen or sixteen miles on a hired hack to 
consult with proprietors, take dimensions, and arrange 
the principle upon which the work was to be constructed/* 

Four or five years passed in this manner, and though 
the firm was always short of money it was daily increasing 
in prosperity ; orders came in far beyond what they could 
execute, they kept adding to their stock of tools, and ulti¬ 
mately purchased a second-hand steam-engine by Boulton 
and Watt, bought a piece of ground, and erected a larger 
and more convenient workshop 

In the year 1824 Mr Fairbairn designed and carried 
out the great Catrine Bank water-wheels in Ayrshire, in 
which he introduced so many improvements upon the old 
system of water power, that his firm for many years stood 
almost alone for such work, and received orders from all 
parts of the Continent until the principle which he had 
introduced became generally known Thus the business 
increased, and in the year 1830 their stock-book showed 
a balance of nearly 40,000/., and left them sufficient funds 
to inciease their works, so as to be capable of employing 
300 men. During this year William Fairbairn was elected 
a member of the* Institution of Civil Engineers under the 
presidency of Thomas Telford. 

The following two years were occupied in his celebrated 
experiments for the investigation of the properties of iron 
boatB and the application of steam power to canal navi¬ 
gation, and it was In connection with this investigation 
that he made bis first essay in engineering literature, 
** Remarks on Canal Navigation," which was published 
by Longmans In 1831. 

These experiments led to the construction by his firm 
and from his designs, of the LordDundas. a small paddle- 
wheel vessel, built entirely^of iron, and driven by a steam- 


engine of o-horse-power. This was the first iron steam- 
vessel, and the results of its trials were looked for with 
considerable excitement. Mr. Fairbairn gives a most 
interesting account of this little vessel and of her sea 
trip from Liverpool to Glasgow, a voyage not unattended 
with danger through the error of the compass due to the 
magnetic influence of the iron, of which the vessel was 
constructed; and no greater inslance of the clearness of 
perception of this young engineer can be given than the 
fact that he not only detected at once the cause of the 
aberration of the vessel’s course, but also corrected the 
compass error, compensating the ship's attraction by 
pieces of iron placed in the vicinity of the needle. 

In the year 1832 a dissolution of partnership took 
place, and the Manchester works came into the sole pos¬ 
session of Mr. Fairbairn. Soon after this the subject of 
iron shipbuilding began to attract public attention, and 
he had many orders for vessels between 100 and 250 tons 
burden, which had to be built in Manchester, taken to 
pieces, and rebuilt at a seaport. To avoid this obvious 
inconvenience, and believing there was large business to 
be done in this branch of Engineering, Mr. Fairbairn 
bought a plot of land on the Thames, at Millwall, where, 
besides his Manchester business, he carried on for thir¬ 
teen years large ship-building operations, having during 
that time built upwards of a hundred vessels, including 
several for the Royal Navy , but, with the exception of 
the first two years, the concern was a losing one, and it 
was ultimately wound up and sold at great loss After 
passing through several hands it came into the possession 
of Mr. Scott Russell, and it was on this spot that the 
Great Eastern was built. 

It was at these works that Fairbanks celebrated expe¬ 
rimental researches, in connection with Mr. Eaton Hodg- 
kmson, upon the strength of cast iron were carried on, and 
it was here that he conducted the experiments previous 
to the designing of the Britannia and Conway tubular 
bridges, and which led to his invention of the rectangular 
self-supporting tube, having cellular top and bottom sides. 
This is the essential principle of construction in those 
triumphant feats of engineering skill, and in connection 
wiLh which his share of the merit is too often passed 
over. 

This invention, for which a patent was taken out in his 
name with the concurrence of Mr. Stephenson, led to his 
being invited by the Chevalier Bunsen, at that time the 
Prussian Minister, to visit Berlin in order to confer with 
the authorities upon the erection at Cologne of a tubular 
bridge for the purpose of carrying the railway across the 
Rhine. This bridge, as far as he was concerned, was 
never built, but it led to a warm friendship between him¬ 
self and Alexander von Humboldt, as well as with Bun¬ 
sen, and the chapter relating to this connection will be of 
the greatest interest to the readers of this journal, con¬ 
taining, as it does, letters of Humboldt and Bunsen, and 
some very interesting letters of Sir William Fairbairn. 
Describing, in a letter to Dr. Robinson, of Armagh Ob¬ 
servatory, his dining at the table of the King of Prussia 
where he made the acquaintance of Humboldt, he gives 
his impression of the great philosopher as follows .— 

u I must, however, inform you that I was seated with 
feelings of pride and gratification beside a greater man 
than the King, and enjoyed the benefit of a conversation 
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similar to that I had the pleasure to listen to on the occa¬ 
sion of a recent visit to a highly valued friend of kindred 
mind and pursuits. I cannot express to you how much I 
valued the society of this amiable and distinguished man. 
At eighty years of age he possesses the mental energies 
of a man of fortyi and retains what appears to me to 
be the desideratum of advancing years, a mind susceptible 
of impressions, with a power of discernment and reten¬ 
tion which can only be looked for m the maturity of 
life. Such, however, is the mind of Humboldt, perfectly 
alive to every improvement and every development in the 
advancement of his favourite studies.” 

It is pleasant to compare this letter with one written 
by Humboldt to Bunsen, as showing that this cordial 
feeling was mutual between them , in it Baron Humboldt 
says *— 

“ I cannot be grateful enough to you for having made 
us acquainted with a man possessing so much knowledge, 
so highly esteemed by all, so amiable, and so modest; ” 
and he adds " The king was enchanted by the de¬ 
meanour of the great man, and Mr. Fairbairn did not like 
less the frank and hearLy demeanour of the King." 

An interesting chapter of this interesting book is that de¬ 
voted to the researches for the experimental determination 
of the influence of pressure in the piocess of solidification 
as bearing upon the solution of the question of the solidity 
or fluidity of the centre of Lhe earth, ami Lhe thickness of 
the earth’s crust, This inquiry was instigated by the late 
Mr. Hopkins, of Cambridge, and was carried on at Mr 
Fairbanks Works at Manchester, in conjunction with Mr. 
Joule and Prof, (now Sir William) Thomson. As the ex¬ 
periments involved Lhe submitting of various substances to 
enormous pressures—sometimes as great as 6,000 pounds 
upon lhe square inch—the mechanical fertility of Mr Fair- 
bairn’s mind was of veiy great value to the investigation. 
The results of these experiments pointed to the conclu¬ 
sion that the least thickness that can be assigned to the 
solid envelope of the earth must be consideiably greater 
than geologists have imagined it to be. This investiga¬ 
tion was carried on three-and-twenty years ago, and it is 
interesting to notice that its result corroborates in a re¬ 
markable degree the conclusion which Sir William 
Thomson enunciated at the recent meeting of the British 
Association at Glasgow. 

As a scientific man Sir William Fairbaim held a high 
position, he had an essentially analytical mind, seeing, by 
an intuitive reasoning characteristic of him, into the prin¬ 
ciples of things, separating essential from accidental 
results, and thereby directing his experiments to the best 
advantage. In 1850 he became a Fellow of the Royal 
Society, and two years after a Corresponding Member 
of the Institute of France In 1861 he was the pre¬ 
sident of the Manchester Literary and Philosophical 
Society, which office he had held for five years. In i860 
he received one of the Royal medals of the Royal Society 
for his papers in the Philosophical Transactions , and the 
following year he held the office of President of the British 
Association, which met at Manchester. In considera¬ 
tion of this and of his services to engineering science he 
wai offered the dignity of knighthood, which he refused. 
Eight years after, and when in the eightieth year of his 
age, he accepted a baronetcy which was offered him by 
Mr Gladstone's Government, He survived this honour 
five yean. 

A more useful and eventful life than that of Sir William 
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Fairbairn rarely falls to the'lot of a biographer to record* 
The work before us shows, however, that it has fallen into 
good hands. Dr. Pole is himself an engineer and a man 
of science . he was associated with Sir William Fairbairn 
in many of his works, and he possessed exceptional quali¬ 
fications for telling the stoiy of such a life. The interest- 
whether personal, historical, or scientific—is maintained 
throughout the book, and as an autobiography of great 
literary merit we would recommend it to Our readers. 

C. W. C. 


GROTH'S "CRYSTALLOGRAPHY" 


Physikalisthc Krystallographie und Einlcitung in die 
krystallog? aphische Kenntntss det ivichtigeren Sub- 
stanzen . Von P. Groth. Mit 557 Holzschnitten im 
Text, einer Buntdruck, und 2 lithographirten Tafeln. 
(Leipzig : Wilhelm Engelmann, 1876.) 


P ROF. GROTH has written a good book on a subject 
for which, if it attracts but few students in England, 
German universities will supply readers. It is a good 
book, as being written by a man whose work puts him in 
an authoritative position for writing it, while to anyone 
who is master of the small mathematical experience 
needed it is eminently readable, is to the point, and not 
too voluminous It is moreover copiously and well illus¬ 
trated. Of course, even a9 an Arabic chronicler of the 
events of his time, invariably commences lus history 
with the origin of things, and the early traditions of man¬ 
kind, so a German professor who writes on crystallo¬ 
graphic optics, of necessity devotes a good many pages to 
a sketch of the fundamental laws of opLics and the general 
principles of the undulatory theory Our author, how¬ 
ever, while doing so never loses sight of his purpose, 
and a few pages so occupied are probably intended to fill 
a void in the training of some of those for whom the book 
is intended. 

Indeed for the student who wishes to obtain only so 
much knowledge of the pnAciplcs of physical optics as is 
requisite for following the methods of the crystallographer, 
it would be difficult to find a more compendious and 
useful statement and illustration of those principles than 
in Frof. Groth's book ; the exposition of them being so 
completely cleared of difficult mathematical language that 
the student might be led on to the possession of a fair 
insight into the optical characters of a crystal without 
any idea of the profound and splendid senes of mathe¬ 
matical achievements by which the theory of light has 
been elaborated. 

Frof. Groth has dealt in a similar if less complete 
way with the thermic properties of crystals. One might 
perhaps have expected a fuller treatment of the subjects 
of cohesion and cleavage, of the relations of crystals to 
magnetism, and of the results and the best methods of 
experimenting on pyroelectric crystals, in a treatise on 
the physical aspects of crystallography. 

What is perhaps the best part of Prof. Groth's work is 
tbe description of the instruments uied by the crystallo- 
grapher, such as the M polarisation-instrument ” as he 
calls that necessary companion which has been hitherto 
known, under its very usual form, as a Nuremberg, or as 
a poUriscope, or as a polarising microscope. This in¬ 
strument has been reconstructed by our author In an 
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improved form, which give* a field nearly if not quite as 
large as that of the instrument of NBiremberg and some¬ 
what better definition near the edges; and, by the use of 
a scale engraved on a glass plate, approximate measure¬ 
ments of the angle of the optic axes of a crystal can be 
obtained when the apparent angle is not too great for the 
optic axes, or rather the “ eyes ’* of Lhe axes to be seen in 
the field of the instrument. 

The application of the principle of von Kobell's 
stauroscope, enhanced in its sensitiveness by the use of 
the ingenious doubled calcite plate of Brezina, is also 
valuable for ensuring precision in determining the direc¬ 
tions of the principal sections of a crystal, and is for 
example far more commodious than Dcscloizeaux's 
method of dividing a plate of an oblique crystal, cut 
parallel to the plane of symmetry, inLo two, and turning 
them after the manner of an artificial twin. 

The crystallographic portion of Piof Gioth’s work is 
good, especially so from the point of view of the student in 
the German universities, where the honoured name of 
Naumann still holds crystallograplicrs by the spell of a 
notation which has the advantage of looking very simple, 
while in reality it is complex and incomplete, and for 
purposes of calculation, and indeed for other than a very 
superficial crystallographic representation of crystal forms 
—not of crystal faces- has next to no value. 

Of course, Prof Groth is loo sound and excellent a crys- 
tallographer not to feel and to acknowledge as he does in 
his preface, the great superiority of the method of Prof 
Miller for all the purposes which give crystallography its 
character as a science ; and accordingly he introduces his 
readers to the system of Miller, co-ordinating the two 
methods of notation in his descriptions of crystalline forms. 

Indeed, when he touches on the fundamental principles 
of crystallography in his section on the doctrine of zones, 
he discards at once the notation of his illustrious country¬ 
man, and handles the subject entirely in the language and 
method of Miller , a language and method which in fact 
are the result of an elegant development of the original 
principle of Weiss, and were first independently em¬ 
ployed by the famous German mathematician, Grass- 
mann. In point of fact evei y crystallographer now uses lhe 
Millerian formulae, and actually while using the notation 
of Naumann, prefers to translate it into the simpler 
symbols of Miller m older to deduce the determinants 
rather than employ the earlier modes of calculation. 

Again, what crystallographer who has had to convert 
the notation of Naumann for the rhombohedral into that 
for the hexagonal system, but knows the complexity of the 
process, and must recognise the superficial character of 
that notation? Moreover, for a distinctive representa¬ 
tion of hemi-symmetrical or tetarto-symmetrical forms in 
language or writing that carries a scientific meaning, the 
notation of Naumann is powerless. 

But Prof. Groth is writing for a German public, and 
he has to write a book that will be read. It is to be 
hoped that his work will be widely read, so widely as that 
his intelligent countrymen may be prepared, when it 
reaches a second nr at furthest a third edition, to accept 
the change to the Anglo-German notation and methods 
which Weiss, Neumann, Graasmann, Whewell, and Miller 
(five of the greatest names among European crystal- 
lographera), have elaborated, 


There remains, however, a word to be said upon the 
examples selected by Prof. Groth to illustrate this part of 
his treatise. They are as interesting to the crystal- 
lographer as they are excellent from the point of view of 
illustrations , for Lhe publication of several of them in 
this form serves to bnng together valuable illustrations 
of the different kinds of merosymmetry, of which some 
are new, while others have to be sought for only in the 
memoirs in which they appeared. 

It may have been the result of a practical estimate of 
the smallness of the number of Englishmen who would 
have been interested in scciDg them, that prevented Herr 
Fuess, Lhe optical-instrument-maker of Berlin, from 
sending to the Loan Exhibition a set of the instruments 
in the improvement of which he has been so largely 
guided by Prof Groth It was, however, a short-sighted 
view, for the students of this subject are increasing , the 
physical laboratories of Oxford and Cambridge, and 
some London teachers of physics, are, for instance, turn¬ 
ing out students quite competent to handle and to appre¬ 
ciate such implements of research ; and for all such 
students the instruments of Soleil and the other French 
makers represented in the Loan Collection naturally have 
the greater attraction due to proximity and to their having 
been for several months where they could be seen and 
handled by English teachers and their students. 

I N. S. M 


OUR BOOK SHELF 

La Digestion Vegeta l '<■, Notesurle Rohdes Ferments dans 
la Nutrition des Pfanh r. Par E Morren, (Gand. 
1876.) 

This paper is brought forward by Prof. Morren as a 
supplement to his observations on carnivorous plants. 
Its main point is the statement that digestion is not a 
function exclusively of those plants termed " carni¬ 
vorous, 11 but is a process common to all living beings, 
vegetable as well as animal. Animal digestion is, he state*, 
according to the most approved view, a process of fer¬ 
mentation consisting essenually in a transformation of 
colloids into crystalloids, this change being a necessary 
preliminary to absorption. In the same manner all plant* 
digest; and the process is precisely analogous to that c#f 
animals, and is again essential before assimilation Is 
possible The ordinary vegetable ferment for the conver¬ 
sion of starch into glucose is diastase, which has been 
detected in barley ; it occurs also in the tubers of tb;e 
potato, near the “ eyes M For the fermentation or dige I- 
tion of nitrogenous substances, albuminoid?, a different 
ferment is required, and this we have in pepsine, whic h 
has been detected by several observers in the viscid seen - 
tion of Nepenthes 1 Drvwra f and other insectivorous plant j. 
According to Masters, it occurs also in the nectaries <*f 
Helledortts j and a similar substance has long been knowm 
m the latex of Canca Papaya . Vegetable digestion ,fs 
therefore as widely diffused and as various a phenomenon 
as animal digestion, and consists in the transformation jpf 
the raw insoluble food material into soluble ciwstallovls 
capable of assimilation. It takes place chiefly id the 
u reservoirs of reserve-material n —seeds, underground 
items, roots, the bark, the pith. The nutrition of planjts 
is made up of three successive processes —elaboration, 
digestion, assimilation. The first consists in the produc¬ 
tion, out of its dementi, or a cat bo-hydrate, and can take 
place only under the influence of light Digestion con¬ 
sists essentially in hydration—as in the conversion of 
starch into glscose—and is associated with an evolution 
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of carbonic acid, It is accompanied by a molecular 
change which renders the resulting product soluble and 
diffusible Assimilation is simply the absorption by the 
living tissue of the substances thus prepared, one of the 
chief processes which accompanies it being the rever¬ 
sion, by loss of water, of the glucose to the condition of 
cellulose, a substance isomeric but not isomorphic with 
starch. Intussusception, therefore, is a process which 
can only succeed digestion. No essential difference can, 
in fact, be maintained between the manner in which 
animals and plants digest their food. A. W, B. 


LETTERS TO THE EDITOR 

[ The Editor dots not hold himself responsible for opinions expressed 
by his correspondents . Neither can he undertake to return , 
or to correspond with the writers of rejected manuscripts 
No notice is taken of anonymous communications.] 

Hygroscopic Seeds 

I have lately received an interesting letter from Fritz Muller, 
in St Catherine, Brazil, on the subject of hygroscopic seed*. He 
telli me that in the highlands of the Uruguay he has succeeded in 
discovering more than a dozen grasses, aa well as a species of 
geranium, whose awns are capable of hygroscopic torsion He 
has been so kind as to send me specimen* of the grass-reeds, 
and many of them appear to be as beautifully adapted aa those 
of Slipa, Avena, &c., for penetrating the ground in the manner 
which I have elsewhere described. 1 The mo t curious among 
the specimens received are Lhe seeds belonging to the genus An?- 
tida In one of these the awn is longitudinally divided into 
three fine tails, six or eight inches in length, each of which twists 
on its own axis when the seed is dried, These tads project m three 
directions, and more or less at right angles to the axis of Lhe seed, 
and Fritz Muller states that they serve to hold it in an upright 
position with its lower end 1 eating on the ground The Feed is 
pointed and barbed in the usual manner, and when it is made to 
rotate by the twisting of the awns, it evidently forms a most 
effectual boring-instrument, fur Fritz Muller found many seeds 
which had penetrated the hard soil m which the parent plant 
was growing Another species of Aristida is interesting to me, 
because it illustrates the explanation which I gave of the torsion 
of the awn of Slipa, namely, that each individual cell of which 
the awn is composed is capable of torsion, and their combined 
action results in the twisting of the whole awn Now in this 
species of Arutida, each of the three tails into which the awn is 
divided is capable of torsion on its own axis, and as the seed dries 
they twist up into a perfect three-stranded rope, just ah Lhe com¬ 
ponent cclla combine to produce the rope-like twist of lhe Stipa 
awn. And as the tails wind together ancl form the strands, the 
seed Is made to rotate and thus bury itself in the ground. 

Down, Beckenham, February 19 Francis Darwin 


Mind and Matter 

But for illness I would have made an earlier reply to 
Mr, Duncan's courteously-expressed objections (Nature, vol. 
icv, p. 295) to my analysis (Nature, vol xv, p 217) 
of his very ingenious 11 solution" (Nature, vol. xv , p 
78), A general "mistake,” and an 11 essential omission, 11 are 
the chargea against me The mistake is in 11 regarding what 
mas intended Lo solve a problem as intended lo prove an alleged 
f.ict ” "The alleged fact,” he adds, "that consciousness 
depends on nervous organisation, I assumed to be a /act, and 
undertook to indicate how the dependence might be conceived, 
or regarded, to exist." He says that I dearly understood this 
1 'at starting 11 Where now is it that I 11 fell into the error?" 
Ilu first step towards 11 clearing away difficulties in the way of 
our conceiving the relation of consciousness to matter," is to 
allege this fact. 11 It is no more difficult to conceive of matter 
being subjective than of spirit being subjective." This is a 
dogmatic statement about our powen of conceiving; no hint of 
help as to how we may conceive. We ordinarily conceive of 
1 *ispiritthe "ego," the "subject"—as susceptible toconscioui- 
ixjis, or "subjective," because we (the ego) feel we are conscious; 
b’tt is it <a as easy 11 to conceive of a stone as susceptible to con¬ 
sciousness, i.e subjecLtve ? To say it is 9 I called a petitio prtn- 

1 Trane. Linn. Soe. t vol 1 , part 3, p. 149, 1176. 


cipii, because it assumes that conceivability which has to he 
established. I used the word 11 probability " as involving con* 
celvability; for can we intelligibly assume a probability without 
a conception of what that probubili’y is? But Mr Duncan 
contends that his position Is 11 conceivable a>3 a hypothesis, true 
or false." Unquestionably we may conceive some one slating 
any hypothesis—a stone feels, fire freezes—but to conceive one 
doing this Is not to have a concept of any part of Lhe operation 
as hypothesised, however we may attach a meaning to the terms 
as such. Again, if any hypothesis, true or false, 11 already con¬ 
ceivable, this fact cannot favour Mr Duncan 

So far I have not been led 11 to mistake allegations of Lhe 
conceivability of a notion for assumptions or intended proofs 
that the notion is true ” To the next position, n IIow energy is 
related to matter, Is no less mysterious than how subjectivity 
may be a property of matter,” my objection wai twofold - first, 
to the illogical form ; second, to the argument itself Mr Duncan 
replies," The parity of mystery was not Intended to establish parity 
of probability os to facts, but merely parity of conceivability " 
Now what is conceivable in the known case ? The fact of energy 
being related to matter. Next, whit here is mysterious or rncon - 
ceivablel —the manner htnv these are related, finally, what is the 
parallel to establish? Mr. Duncan answers, "Not the parity of 
probability as to facts, but merely parity of conceivability " 
But (he conceivability of how energy is related to malter equals 
zero, therefore, by parity of reasoning, the conceivability of how 
subjectivity is related to matter equals zero 1 commented, 
therefore, on all that this argument supplied—a bare shadow of 
probability. My next objection to the position, "Lneigymay 
be divided, why not subjectivity?" is Ftucily categorical, and no 
flaw has been found in it, nor, intrinsically, in any of my objec¬ 
tions, winch have now been shown to apply to "com-ciyahility ” 
Of Lhe omission, Mr Duncan says —"The essential part of my 
solution which Indicated roughly the modus of the connection 
between matter nnd consciousness, and which dealt with the 
great difficulty of the question, IIow to account for the two 
aspects of matter, the conscious and the unconscious? has not 
been touched by Mr Tapper.’ 1 Because all this was based on 
the untenable ground that "subjectivity may be divided," I 
dosed my analysis here ; but will conclude with a few remarks 
on the ingenious and original parallels drawn by Mr Duncan. 

"As energy potential is rest, 50 subjectivity potential is un¬ 
consciousness As kinetic energy is motion, so active subjectivity 
is consciousness ” Now energy, both to the materialist and his 
opponent, 15 a hypothesis, not a phenomenon, and it is not 
legitimate to support one hypothesis by another 

Again, if subjectivity is defined "susceptibility to conscious¬ 
ness, some sub-definition of "susceptibility” is needed, for if 
non-innervated matter, as Mr. Duncan admits, isnevei conscious, 
then matter in this form being mn-snsceptible to consciousness, is 
by the definition non-subjecuve a conclusion opposed to Mr 
Duncan’s " all matter is subjective or susceptible lo conscious¬ 
ness,” his qualification, that nan-innervated matter 19 only 
"potentially subjective” not availing unless this teim mean 
non-subjective, and leave u<i with tlie above contradiction The 
expression "all forms of matter may, by innervation, be made 
susceptible,” &c., would indeed carry the conclusion "all matter 
may be made subjective,” but then subjectivity would be an 
accident, not a properly of matter as defined by Mr Duncan. 
Lastly, to the phenomcnalist who would investigate, and 
create, nature, matter, or a fancied common substance for 
support of all phenomena, is peihaps the most unwaunnP 
all assumptions. J L, Turf 


Atmospheric Currents 

Mr. Clumunt Ley thinks (see his letter in Nature,^/ 
p. 333) that It the eaith’s atmosphere contained no^jy 
vapour, the great currents of atmospheric circulation wde 
quite unlike what they are. I think, on the contrary, is 
certain aa the established truths of physical astronomy if 
there were no waLery vapour Lhe great currents, thouglthe 
Storms and other temporary disturbsnces, v ouid be neahat 
they actually are. 

All winds belonging to the great currents, though fcnX 
winds, form part of a system of circulation between tu¬ 
torial and the polar regions which is caused by the diff* of 
those regions in temperature, Equatorial air is constant?Ing 
towards the poles, and polar air towards the equator; iua- 
lorial air brings the grater rotatory velocity of the *rial 


/ 
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regions into the higher latitudes, and the polar air brings the 
less rotatory velocity of the polar regions into the lower lati¬ 
tudes. The latter constitute the trade-winds, which move more 
slowly than the earth's rotation, and consequently appear as an 
atmospheric current from the east, the iormer constitute the 
"counter-trades,’ 1 which move more rapidly than the earth's 
rotation, and appear as an atmospheric current from the west. 

The centrifugal force of the "countertrades” as they circle 
round Lhe poles, is the cause or the polar depression or the 
barometer. 

The law of reaction makes it impossible for the earth's rota¬ 
tion to be either accelerated or retarded by the winds, and 
consequently tile entire " torsional force” exerted by the winds 
on the earth must, at any j'lvcn time, be equal in lhe easterly 
and westerly directions 

1 have now described in outline what theory shows that Lhe 
circulation of the atmosphere would be in the absence of watery 
vapour and in lhe presence of the sun’s heat and the tarih's 
rotation ; and observation show* that such is the actual circula¬ 
tion on the large scale, and not taking account of local dis¬ 
turbances. Jns^n John MuRriiY 

Old Forge, Dunmuiry, Co. Antrim, February 33 


Halo round Shadow 

It ib not uncommon for an observer, when looking at his own 
shadow on rough ground or turbid water, to see its head sur¬ 
rounded by a halo, of which the brightest pait is in contact with 
the shadow. 

This phenomenon bos often elicited notice, but as far as I am 
aware has not be'ore now been explained, nor do those who 
have nieni ionul it seem Lo have observed that its appearance 
depended on the nature of the surface leceiving the shadow 

The conditions necessary for the production of these halos 
are — 

I, That the screen, as whatever the shadow is Cast on nuy be 
called, should not be a continuous surface, but a number of small 
surfaces with intervals between them, each of these small sur¬ 
faces of course casting its own shadow on whatever happens to 
be behind it. 

3 That the shadow should be at a considerable distance from 
the observer. 

3 That the light should not fall very obliquely on the screen 

The first of these conditions only Is essential, hut the fulfil¬ 
ment of the lost two makes the phenomenon more marked, 

Rough grass forms a good screen, especially if, as In the 
diagram, conditions 2 and 3 are fulfilled by the shadow being 



cut on one side of a valley, while the observer is standing on 
the other, 

In the cue of the shadow on turbid water, it must be remem¬ 
bered that it la not the surface of the water which forms the 
screen, but the particles suspended in it 

The general explanation of these halos is this— 

From the observer’s point of view the screen in the immediate 
neighbourhood of the shadow or the head is seen in nearly the same 
direction as it would be from the source of light. In this direc¬ 
tion therefore, each of the small surfaces or which the screen is 
made up will hide its own shadow, but this will be tiue of no 
other direction; and the effect on the whole will be that the 
screen will appear brighter close to the shadow of the observer's 
head than elsewhere. 

To examine this rather mdre in detail, let m a o be a section 


of the ground passing through Lhe obiirver at m ami las shadow 
at O, Let 

o' p = r o' M r = I 
o’ P M — a rjght angle. 

Let w and id be the projections on o' P of the avenge breadth 
of the sections of the small surfaces made by the plane M a 0, 
and Lhe average diglance between them respectively, and let h 
be the avixige distance of each of the rmall surfaces from Us 
own shadow. 

Then the amount of light received from any space rdO 
(w + Ti/) may, c*feus pan f >us l be taken without any great error 
as a measure r»f the brightness of the one who<>e mean radius Is 
r, and whose breadth is 10 + w being a small rotation of r 
about <f M), and this will be proportional to w + vf — h sin. 1, 
The decrease in brightness is proportional to h and sin, i, and 
will reach a maximum when h sin 1 — iu t if w < 71/, r. r =1/ if 
id < u . 

Outside the circle defined by tins value of 1 the brightness 
will be sensibly constant, because the quantities of which io t ttl 
and h are Lhe average values have all manner of actual values, 
even in a very small space. 

These expressions are only approximate, but they serve, as 
well as Lhe longer exact formula, to show the general laws of 
Lhe phenomenon Arnim ph Malloch 

Meteor 

This evening, at close upon twenty minutes past six, ax I was 
walking in my garden towards the almost full moon (which was 
very bright), I observed a bnIJiant meteor pass from right to left 
over, and very near, tlie moon’s disc it was vnab’e for a distance 
of about twice her diameter hrom lhe amount of daylight, and 
the extreme brightness of the moon, I judge this meteor to be 
worth recording C M InolEHY 

Valentines, Ilford, February 26 

Tape-worm of Rabbits 

So Tar as I am aware lhe only evidence in favour or the view 
that Rotkriocephali present no hydatid Vage is that which has 
been furnished by the i-estaTche* of Knoch To me 11 has always 
seemed that this evidence is insufficient fully to overcome the 
analogical probabilily lhat tape-worms of lbi<? genus resemble 
tape-worms of other ginera in passing through a hydatid stage— 
and this notwithsianding the occurrence of a ciliated embryo. 
However, in my previous letter I ought no doubt to have alluded 
to the researches of Knoch, and should certainly have done so 
had my object in writing been other than it wax, 1 r , merely to 
ascertain whether anyone had as yet taken Lhe trouble bo trace 
the life-history of the rabbit’s tape-worm 

February 20 Ghorge J Romanes 


A PROBLEM IN THE NATURAL HISTORY 
OF THE SALMON 

M R. FRANK BUCKLAND, in giving evidence before 
the Parliamentary Committee, u hich during last 
session of Parliament inquired into the condition of our 
oyster fisheries, stated that “a salmon (/ Sahno sa/ar) 
does not breed every year, but every three years 1" On 
being asked by a member of the CommiLtee if he had any 
proof of his averment, Mr Buckland stated that, " he 
had a great idea of it," but was deficient in proof. Before 
examining this alleged fact in the life of lhe 9 aImon, ad¬ 
vanced by Mr Buckland, it is proper that we should state 
briefly what induced him to make known his idea. 

While illustrating the theory of oyster spatting, and 
telling the Commissioners that all the individual oysters 
on a scalp would not be found exuding their young at the 
same time, however favourable for spatting the period 
might be, Mr. Buckland also enunciated his opinion as to 
the periods at which salmon spawn. That gentleman 
holds that only one of every six oysters on a scalp will be 
found in a procreant state during the same season ; and, 
by way of clenching his illustration, he said, "you never 
get salmon always breeding the same year, they take time 
to recover themselves, and so forth w This latter state- 
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ment is rather obscure ; but the interpretation undoubtedly 
ii, that the same salmon does not breed every season, It 
would be instructive if Mr. Buckland were to state his 
ideas on this feature of the natural history of Salrno salar 
at greater length, giving at the same time a pricis of the 
data on which he has formed his opinion ; because the 
views hitherto entertained of the spawning of salmon have 
been mostly contrary to those promulgated by Mr. Buck- 
land, the prevailing idea being that salmon spawn annually. 
Some persons, indeed, promulgated a theory of the salmon 
being able to spawn twice in the same year, doubtless 
founded on the fact of individuals having been known to 
go to, and return from, the sea within a few months. 
There is not, however, any exact proof of these facts, 
There are, also, one or two gentlemen of opinion that the 
fish in question only spawns every two years ; but the 
opinion hitherto has been very general that salmon de¬ 
posit their ova annually. 

It is remarkable how ignorant we still are of the most 
important phases of salmon life, notwithstanding the 
active investigation of the last twenty years ; and it is 
still more remarkable that some of the best informed 
salmon anglers, intelligent students of the natural history 
of the Salar group of fishes, should hold diametrically 
opposite opinions, both on this and other important points 
of salmon life. One gentleman, whose works on angling 
have a wide reputation, and whose knowledge of fish-life 
is extensive, tells us he has no doubt the same salmon 
spawns every year, which, he further says, “ is the gene¬ 
rally accepted opinion on our border rivers by anglers 
and fishermen of the professional caste.” The same gen¬ 
tleman informs us that the late Mr. Robert Buist, super¬ 
intendent of the River Tay Salmon Fisheries, was induced 
by experience to arrive at a similar conclusion. Mr 
Buist, who took great interest in the Storniontfield salmon 
nursery, was usually present every season at the capture 
of the gravid fish, from which the required supply of ova 
to fill the breeding boxes was obtained. On one of these 
occasions a fine grilse was captured, in good condition 
for being artificially spawned ; and, after being deprived 
of her ova, the fish was carefully marked, and restored to 
the river from whence she had been taken. u On the fol¬ 
lowing year, at the same spot, the same fisk t but now 
grown into a salmon, was retaken, full of ova, and again 
stripped, in order to aid in stocking the breeding boxes at 
Storniontfield ! ” This incident Mr. Buist held to be de¬ 
cisive of two pom's in the natural history of the salmon , 
first, that a grilse becomes a salmon, and is not a distinct 
member of the Salar family, a point in salmon life which 
was at one lime hotly discussed ; and, second, that the 
same salmon spawn every year. Another gentleman, Mr. 
Brown, who at one time gave his personal aid in the 
salmon breeding experiments carried on at Stormontfield, 
relates, in his notice of the proceedings, that 11 one year 
we had a very fine male fish of 24 lbs , which we marked 
with a wire, and two years afterwards we spawned him 
from the tame ford a few pounds heavier.” This same 
fish may have visited the spawning ground also in the 
preceding year without being recaptured for spawning 
purposes. 

Our angling authority says further, in his communica¬ 
tion ; " I have had many opportunities of examining 
spent and half-spent females—those in which what is 
vulgarly termed tne waitn was exhausted, a few particles 
of ova remaining, and those taken by me or others in a 
spawning state , and 1 invariably found new formations 
of ova, in the shape or two lobes, corresponding to what 
are found in the spring run or clean salmon, and often 
measuring two inches in length, according to the size of 
the female kelt f or half-spawned baqgit. This formation 
cannot be taken otherwise than as an index of what was 
to happen after the migration seawards had been accom- 
lisliea, and the term of ihe salmon's stay in the salt water 
ad expired—a term which may extend to six or eight 
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months, but has been ascertained in well-erdered rivers 
not to exceed that period .' 1 

None of the great naturalists, or fishers, who write on 
the natural history of fish—Jardine, Yarrell, or Couch— 
have thrown any light upon this phase of the life of the 
salmon. We search their works in vain to obtain Informa¬ 
tion on this interesting point. The late Mr. Russel, in 
hts book, 11 The Salmon," speaking at one place of the 
mysterious clean run fish of the early springtime, thinks 
11 they must have passed the autumn or earlier winter 
in the sea ; then they must have passed the winter with¬ 
out breeding, and thus we have tne discouraging fact or 
hypothesis that the salmon is a fish which does not breed 
every year.” 

Wc have the authority of a gentleman residing in the 
north of Scotland, who is well versed in the economy 
of our salmon rivers, for stating that the salmon only 
spawns every two years. He says ■ 11 1 have marked 
hundreds of belts in the months of February, March, 
and April, returning downwards to the sea; I have marked 
them with different marks every season, so that there 
could be no mistake, and I have never seen one tingle 
instance of one being marked in spring return to spawn 
the autumn of the same year , but I have seen hundreds 
with the individual mark return next spring good, clean, 
fine full fish I believe that all salmon spawn only once 
m two years till they get too old, when they become 
barren , but still they frequent the fresh water, 1 suppose 
from habit, although there 15 no sign of roe or milt, and 

I have seen and taken them off the redds along with fish 
which were in the act of depositing their spawn.” 

It would be tedious to run through the facts of the 
numerous controversies which have arisen as to the rate at 
which salmon grow The experiment of marking large 
numbers of these fish has been often resorted to, and at 
different places. Mr Young of Invershin, in his day a 
well-known authority on the natural history of the salmon, 
tells us that spawned grilses of four pounds weight were 
repeatedly marked , and after their journey to the sea it 
was found that these grilses had become beautiful salmon, 
varying from nine to fourteen pounds weight, “ the ma¬ 
jority " returning in about eight weeks. It is much to be 
regretted that Mr, Young was not more explicit in his 
statements, because it would have been most interesting 
to know when these fish returned, after an absence of 
only two months, if they were again ready to spawn It 
is these recoids of quick journeys that have doubtless 
given rise to the theory of the Rev. Dugald Williamson, 
which is that salmon in the course of the year per¬ 
form two migrations. At any rate, we are entitled to ask 
this question : What does a salmon, which is only away 
from its birLhplace for eight weeks, do with itself during 
the other ten months of the year ? The rate of growth 
indicated by Mr. Young is most astonishing, and had it 
not been corroboiatcd by other observers, would have 
been considered doubtful. A fish marked many years ago 
by the Duke of Alhole was found to have increased eleven 
pounds and a quarter in the short space or five weeks and 
two days 1 The rate of growth of the salmon is so as¬ 
sured, thaL smolts have been found to return from the sea 
as grilse in the same season during which they left for the 
salt water ; but, curiously enough, none of the observers 
took note of wnat we now consider the only unsolved 
problem in connection with the growth of the salmon, 
namely, whether the same fish spawns annually, once in 
two years, or once in three years. Probably Mr. Buck- 
land will make some additional statement on the subject 
A Tay salmon fishery proprietor, whom we have consulted 
as to this problem in the life of the fish, will not, with all 
his experience, which has been very varied, and has ex¬ 
tended over many years, venture to give an opinion, and 

II thinks that the question is almost beyond the reach of 

K sitive proof.” It is therefore incumbent on her Majesty's 
■pector of Salmon Fisheries to prove his case, 
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THE SOUTH-AFRICAN MUSEUM 

CINCE we last gave a notice of this institution we 
^ have learned, with much pleasure, that the Cape 
Government has made liberal provision for its more effi¬ 
cient administration and maintenance. There t&none of 
the more important British Colonies which has of late 
made more rapid progress than the Cape in material 
prosperity, and it is most gratifying to find that the 
Molteno administration (the first ministry organised 
under the Parliamentary System of Government initiated 
in 1872) has not been oblivious of the claims of science 
during its four years 1 tenure of office. fn the estimates 
for the financial year 1876-77, as passed by the Colonial 
Legislature, we find provision made for Botanical Gardens 
to the extent of 2,900/ ; for Public Libraries, 2,600/. ; for 
Museums, 1,300/, while such items as “ Geological Re¬ 
searches, 1,500/;" “In aid of publishing Dr. Bleek’s 
Bushman Researches, 200/ and 11 Meteorological Com¬ 
mission, 250/ ,' f sufficiently prove that the duty of endowing 
research is practically recognised by the Cape authorities 
The present able Governor, Sir Henry Barkley, F R S , is 
as well and widely known for his attachment to scientific 
pursuits as for his distinction in Colonial administration, 
and we think we cannot err in tracing to his judicious 
influence much of the enlightened action of his respon¬ 
sible advisers in their recommendations to the Par¬ 
liament. 

The South-Afncan Museum is located in Cape Town, 
and 19 the public museum of the Colony It was insti¬ 
tuted in 1855 under the auspices of Sir George Grey, a 
governor distinguished for his energy and success in 
initiating measures for awakening and developing the 
intellectual life of the Colony. Many years before there 
had existed a Scuth-Afncan Museum m Cape Town, 
consisting of the combined collections formed by the 
Expedition for Exploring the Interior, under the super¬ 
intendence of the celebrated zoologist, Sir Andrew 
Smith, and by M Verreaux , but this museum was devoid 
of means for permanent maintenance, and afLer languish¬ 
ing for a while came to an untimely end for want of public 
support Many of its finest specimens, however—and 
notably those of the magnificent Larger mammals charac¬ 
teristic of the region which constituted its chief orna¬ 
ment—were fortunately secured for the British Museum, 
and still form an imposing feature of the national col¬ 
lection The new, or present institution, was started 
by public subscription aided by an annual grant from 
the Government of 300/. Two trustees were appointed 
by the Governor, and a third elected annually by the 
subscribers , but in 1S57 the collections already brought 
together wererff sufficient importance to induce the 
passing of an^Act to Incorporate the South-Afncan 
Museum," under which all the three trustees were to be 
appointed by the Governor, and to be vested with full 
powers for the entire management and control of the 
institution. Under this Act rhe Museum has continued 
to be and is still administered 

In happy contrast to the untoward fate of too many 
kindred institutions, the South-Afncan Museum has fion 
the first been most fortunate m the possession of trustees 
who were men of culture and of scientific attainments, 
and for fifteen years it enjoyed the further advantage of 
the services of Mr E. il Lay aid, C.M.G. (now H M 
Consul in New Caledonia), as its Curator. 

The usual difficulties attended the acquisition of suit¬ 
able premises for the Museum, but these were eventually 
obviated by the erection at the cost of the public of a 
building expressly designed for the purpose , and on 
April 5, i860, the Museum was opened to th • public in 
its new quaiters. 

As mentioned in our notice already referred to, the Cape 
Museum appears, notwithstanding the advantages stated, 
to have suffered from life chronic complaint o( very in¬ 
sufficient funds The system of support partly frgro the 


Colonial Treasury, and partly from private subscriptions, 
seems to have failed, the subscribers lost by death or 
departure from the Colony not being as a rule replaced 
by others , and of late years the institution depended 
almost wholly on the government subsidy of 300/. With 
such limited means at their disposal, it was obviously out 
of the question for the Trustees to award an adequate 
remuneration to the Curator, and they had no alternative 
but to make shift with engaging the services of af gentle¬ 
man willing to devote a part of his time to the Museum. 
This unsatisfactory state of things has now been remedied 
by the government on the recommendation of the Trustees, 
constituting the Curator&hip a Civil Service appointment, 
with a suitable salary. We congratulate Mr Trimen— 
who has been for four years endeavouring to satisfy simul¬ 
taneously the rival claims on his attention of an ordinary 
public office, and of a museum of natural history—upon 
his appointment to the Curatorship on its improved basts ; 
and we consider that great credit attaches to the Cape 
Government for effecting so desirable a reform. We 
must not omit to mention, moreover, that, under further 
legislative provision, a new gallery has just been erected 
in the Museum, and other much-needed repairs and im¬ 
provements in course ol execution arc approaching com¬ 
pletion 


ATLANTIC SOUNDINGS 
HE recently-announced discovery by Commander 
Gornnge, of the United Slates sloop Gettys¬ 
burg, of a bank of soundings bearing N. 85° W, and 
distant 130 miles from Cape St. Vincent, during the last 
voyage of the vessel across the Atlantic, taken in com¬ 
bination with previous soundings obtained in the same 
region of the North Atlantic, suggests the probable 
existence of a submarine ridge or plateau connecting the 
island of Madeira with the coast of Poitugal, and the 
possible subacnal connection in prehistoric limes of that 
island with the Eiuth-western extremity of Europe. The 
soundings obtained in January, 1873, by H.M.S. Chal¬ 
lenger, and in July, 1874., by the German frigate Gazelle, 
furnish additional data, with the help of which the accom¬ 
panying contour chart has been constructed 
These soundings reveal the existence of a channel of 
an average depth of from 2,000 to 2,500 fathoms, extend¬ 
ing in a north-easterly direction from its entrance between 
Madeira and the Canary Islands towards Cape St. 
Vincent. It is bounded on the west and north by the 
submarine ridge which unites Madeira with the Josephine 
bank and the recently-discovered Gttlysburg bank, on 
the east by the coasts of Portugal and Morocco, and on 
the south by the submarine plateau which connects the 
Canary Islands with the African continent. 

As shown in the chart, this channel is virtually an 
extension or branch of the still deeper channel which runs 
up between Madeira and the Azore-. The island of Ma¬ 
deira, with the adjacent islands of the Derirlas and 
Porto Santo, occupies the southern extremity of the divid¬ 
ing ridge, and mirks the junction of the two channels 
Confined by a comparatively steep bank on the west and 
a more gentle slope towards the African shore, this 
eastern branch seems to attain 11s greatest depth ofT Cape 
St. Vincent, after which it conn acts into a narrower 
channel, less than 2,000 fathoms deep, and continuing 
northwards as far as the 1 ititude of Cape Roca, it once 
more joins the vast abysses of the Adamic. The Strait 
of Gibraltar is undoubtedly a recently-formed connecung- 
hnk between this basin and that of the Mediterranean 
Commander Gornnge, when about 150 miles from the 
Strait of Gibraltar, found that the soundings decreased 
from 2,700 fathoms to 1,600 fathoms in the dilutee of a 
Tew miles. The subsequent soundings, five milts apart, 
gave 900, 500, 400, and 100 fathoms, and eventually a 
depth of 32 Uinoms was obtained, in which the vessel 
anchored. The bottom was fjund 10 consist of live pink 
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coral, and the position of the bank in lat. 36 s 291' N., long. 
u° 33' W In other words, Commander Gorringe, on 
his journey westward from the Strait, after passing over 
(he northern extremity of (he deep channel, sounded up 
the strep slope of the submarine plateau which connects 
Portugal with Madeira, and within a short dista^e of a 
sounding of 1,525 fathoms obtained by H.M S, Cnailrn^er 
on January 30, 1873, in lat. 36° 23' N , long. u° 18' W. 

The sketch-map does not pretend to be more than an 
approximation founded upon the still limited number of 
soundings obtained up to this date, but the bottom-tem¬ 
peratures observed in this part of the North Atlantic tend 
to corroborate the views which I have ventured #b ex¬ 
press. They show that the submarine flow of cold water 
of antarctic origin, which has been traced as far north as 
toe Bay of Biscay, also fills up the lower depths of the 
channel which stretches up towards Cape Sr. Vincent. 
On the other hand, the channel between the coast of 
Portugal and the Gettysburg Hank is occupied by the 
warm wafer of the Gulf Stream return-current, which, 
spreading itself out over the banks to westward, explains 
the presence of the live coral found by Commander Gor¬ 
ringe. w John James Wild 

HUMMOCKY MORAINE DRIFT 
TOURING his survey of the West Pacific slopes, 
^ Clarence King found and has since described, 
hUmmocks of moraine drift on the 11 dying-out glaciers,” 
which are somewhat similar to ihe u hog-waUows , ” and 
J le Conte has described dying out glaciers and moraine 
drifts of California. Abstracts of these descriptions will 
be found in the American Journal of Science and 
Arfs } and the full description of the West Pacific 




slopes in Clarence King's report. In West Galway, Ire¬ 
land, there are in places large tracts of drift sometimes 
like Clarence King’s description, in others like the “hog- 
wallow ; ” ihat in the Memoirs of the Irish branch of 
the Geological Survey have been described as “ rocky 
moraine drift.” The accompanying sketch is of some 
of these drift hummocks on ihe north slope of Croagh-na- 
Cloosh, south of Oughterard. G. H. Kinahan_ 


CONTRACTION OF THE LEAF OF “ DJON.EA 
MUSCIPULA « 1 

TN the first section of this paper the authors give an account of 
A the mechanical effects which ensue on exciting the sensitive 
hair* of the Dionea leaf The fol'owing is a rlsumi of ihe 
principal conclusions at wfa|ch the authors have, arrived 

1 Abu met nr paper on lh* Mechanical EffcdH and on Ihe Hwtrtcal Dis¬ 
turbance coiiMqnent On Excite non of ihe leaf aS Dterura musn^ttia, by J 


If Ihe sensitive hair of a vigorous leaf be touched with very 
great care by a camel-hair pencil, no visible effect on the leaf 
will be produced, and a similar gentle contact can be reputed 
several tunes before the leaf begins to answer to the excitation 
by any movement. Sooner or lateT, however, the marginal 
hairs bend inwards and the lobes slightly approach each other. 
The first effectual excitation is followed by an almost imper¬ 
ceptible movement; after this each successive approach ol the 
lobes in nearly every cose exceeds that of its predecessor. The 
interval which elapses between excitation and effect diminishes 
as the extent of the effect increases, both facts having ihe same 
meaning, namely that m the plant, os in certain cases well 
known to the animal physiologist, inadequate excitations, when 
repeated, exercise iheir influence by what has been termed "sum¬ 
mation," and thus ihe lost contraction, that by which the leaf 
closes, is the result of ihe summalirm of the excitation which im¬ 
mediately preceded it with all the previous excitations After 
the leaf has closed it mil contracts at each excitation, and 
altempts to clench itself with greater and greater force. The 
interval between an excitation and the resulting movement vanes 
from two to ten seconds. 

The authors next proceed to a consideration of the electrical 
condition of llie leal in an unexcited state, which has recently 
been marie the subject of a minute investigation 1 by Prof, Munk, 
of Berlin, who has found—1 That if we conceive the external 
surface of the leaf divided into strips hy parallel linrs crossing the 
midrib nearly at right angles, and coinciding with thevcimng, any 
punt of ihe extrrnal surface of each strip is negative 10 any point 
nearer the midrib 2 That in comparing different points of the 
mrdnb with each other, there a one wfaoe position is two-thirds 
of the dUtance from the near to the far end of the midrib, which 
is positive to ihe rest 3 He has further stated that ihe potential 
of any point on the internal surface of the lohe u exactly equal 
to Ihat of the corresponding and opposite point on the external 
surface. Of these three proportions the find two are confirmed, 
in the main, by the authors of the present paper, as regards 
normal leaves, however, they take exception to hi conclusions 
on the two under-mentioned points—(n) That although ihere is 
a spot of greatest pos'tivi'y on the midrib, more or less corre^ 
spending in position to that mentioned by Prof. Munk, yet its 
position is hy no means so definite as Prof. Munk slates, but 
vanes in different leaves. (£) That the different points in his 
isoelectrical negative line are never found to be absolutely ldrn- 
licaL Fiom tne ihud propcsilicn the authors generally express 
I ilicir dicsuU. Ihcy, however, content therm el vta for ihe present 
with staling two general conclusions—1 That the part of the 
midrib winch lies nearest the two central sensitive hairs 15 posi- 
live to every oiher part of ihe exiernal surface of the leaf, but 
has usually the same poiential as the petiole and other inactive 

f iarts of the plant 2 1 hat the external surface, so Ic.ig as the 
ear is in vigour, is always poMlive to ihe internal surfacr 
Ihe method used in this research differs from that generally 
employed in previous investigations, relating to animal or plane 
electricity, in two important particulars -—i. In the adoption of 
Lippmann’s electrometer 1 (which has already been used by Prof 
| Marey in investigations on animal electricity) as the instrument 
for observing the electrical changes 2. In the substitution of a 
constant for a variable potential as a standard of comparison with 
the potential under investigation 

In comparing the potentials of two points the following arrange¬ 
ment was usually adopted —Thu pot containing the plant 3 had 
been previously kept plunged in water Three non-polanaable 
einlrndes were used, by one of them (the "fixed electrode ") (he 
damp surface of the put is connected with the gas-pipei of the 
budding, ihe other two movable cl< ctrodea ") are in contact 
with the two points under observation. By means of a switch, 
either of these two movable elrctrodes can te brought into con¬ 
nection vuth one end ol the electrometer, the oiher end being 
connected with earth. 

When the whole of the outer 1 it r face of a leaf is covered with 
a mass of kaolin, moistened with salt-solution, and brought into 
connection with one end of (he electrometer, the other end being 
connected by means of the fixed electrode with the petiole or 
pot, the effect of exciting a sensitive hair is to pruduce an 

Riirdon-Sanrfcrnnn, MD, FR S, Profe« r 0r of Physiofngy in Umvenlly 
Collage, and f J M Page, H Sc , F C >S Head before ihe Royal Society, 
December 14, 1H7& 

1 Heicheri’* and Hu Uaig-Rfcymond’a Arrhiv, 1B76 
■ See the anginal paper, or Lippmnn, Wrr Ann 1071 - 546 

3 Mon of the observation* were mide it Krw in ihe month of August, 
1876, lhaplanh being obtained from the Koyil Gardens, through the kmd* 
lieu of the Director 
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“ excursion 11 indicating a change of potential iff a negative 
direction at the movable contact amounting to 3*5 Lu 50 d 
l De L a Rue element\ 
too / 

If a similar plug is applied to the internal FMrfice, so as to 
cover the whole ol it, the result is the same, but the extent of 
the excursion is somewhat less litnee it may be generally 
Stated that during the electrical disturbance the surface vf the 
leaf becomes more rtcga’ive 1 as compared with any o'her surjace 
of which the potential is lomlant, and that on the external sur¬ 
face the change is greater than on the internal This electrical 
disturbance is limned to the leaf and ceases at the point dividing 
the peLiole from the isthmus or bridge, by which it is united with 
the leaf, on the petiole side of this point no sign of electrical 
disturbance 11 shown by the electrometer, 

For various reasons the authors determined to direct their 
attention to the middle third of the leaf The following were 
■elected as representative points of contact — (i) a point (//) on 
the internal surface of the leaf equidistant from the three sensi¬ 
tive hairs , (2) a point on the external surface (el) exactly oppo¬ 
site to ii , (3) and (4) points oh the internal (t m) and external 
(em) surfaces of the midrib, where the line joining the points 1 1 
on cither lobe cuts the midrib , (5) the petiole (/) , and (6) the 
bridge or i9ihmus (b) already mentioned The Utter P denotes 
Lhc potential at any point, and V the variation of the potential 
during the electrical disturbance. 

In four leaves the potentials and variations of the external 
surfaces of the midrib and lobe were severally in hundredths of 
a De La Rue cell — 

em P as compared with p P . o o o o 

elP lf pP 160 o 16 

emV -50 -65 -42 -45 

r/V -20 -65 -40 -40 

The external vanaLion is usually greater than the internal of 
a corresponding point, and the variation at em is usually greater 
than that at any other point , thus in six leaves— 

r/V= -4-0 -42 -40 -40 -4-5 

J / V = -15 -17 -16 -18 -22 -2 J 

and 

V — -30 -35 

emV = -55 

When a leaf 1a excited at intervals of a minute or ofencr by 
single shocks from a Hu Hoifc-Reymond's induction coil, 51 which 
are of just sufficient intensity to produce a response, H invariably 
happens that after a lime the electrical variation ica^ The 
variation can he reproduced either by (1) shitting the needle* 
points to a fiesh spur, (2) by increasing the strength of the in¬ 
duction current, Or (J) by allowing Lhe leaf to ret.t for a longer 
interval With relation to clit-lncal Mi mull, it is shown that the 
excitability of the leal resembles lha* of the terminal organs of 
the higher animals, in this rispect, viz, that relatively feeble 
stimuli, lf applied at very short intervals and repeatedly, are 
competent to elicit a response. 

If a leaf be excited at short intervals by faradisation, the ex¬ 
citations (makes and breaks) being con inued rich time until an 
excursion is produced, the combined effects of summation and 
gradually increasing exhaustion can be readily observed, At 
first the leaf responds alter eignt 10 ten excitations, but 
gradually the number of excitation? required to awaken the 
issues to action increases, the effect b-ing postponed for longer 
and longer periods, until it finally fails to occur When a leaf h 
excited at regular intervals by single shacks of such intensity as 
to be just beyond the limit of adequacy, Lhe effects sometimes 
become rhythmical. 

The time which intervenes between an excitation and the 
beginning of the electrical disturbance vanes in different leaves, 
ana is very much affected by variations of temperature. This 
time the authors have called lhe pteriod of electrical delay 

As a mean of many experiments it was found that when the 
fixed eleciroda uai on the petiole and the movable electrode 
on em 9 the delay was o 295 second. If the movable electrode 
was at el or 17 , the delay varied according to the proximity of 
the sensitive hair touched 10 the point of application of the 
movable electrode. Thus if the movable electrode was at el and a 

1 It is mlcrutiag to note that the niirrara of n frog muscle, during the 
electrical disLurbanue which precede 1 * toniTacium, become* positive 

■ Two Aieel needles ihnilud in gU a i< and bound together, were used ■■ 
McUmi elcLirodea, the points of lhe uecdles being ihiiut through Lhe epi¬ 
dermis ol the leaf, 



sensitive hair on the same lobe wai touched, the delay was 0*231 
mc , bat if a hair on the opposite lobe was touched the delay 
was o 403 sec, the disturbance having to make Us way from the 
sensitive hair on the opposite lobe through and across the midrib 
and up to the electrode. It is obvious that by measuring the 
distance between the hair touched and the electrode we can 
aftccTtsi4^iOTe or less exactly, the rate of the transmission of 
whit may be called the M wave of negative variation M through the 
leaf. Proin many experiments, the stimulation being Fometlmes 
mechanical and sometimes electrical, it was found that the wave 
traversed a distance of about 8 mm 111 qmB sec , or at a rate of 
about 4*4 ccntims per second When the period of delay at el 
was compared with (hat ac t /, it waa found that it was shorter at 
ti Ll0b 1 1 , e g , in some experiment-* (the excitation being 
weak faradisation and the excursions being taken from f/and 1/ 
alternately), the following numbers were obtained *— 


Inside 071 061 o‘6S 075 0*95 sec 

Outside O 48 o 50 o 52 o 65 0*49 ,, 


Finally, if either el, 1/, em, or tm be compared with the bridge b, 
it will be found that the pertei of delay at b will be much greater 
than that at any of the other points; 

thus d o 26 o 24 0 12 o iS sec. 

bridge (b) 06 7 O 65 085 O 8j ,, 


In normally active leaves, m which the disturbance is first seen 
about asixth of a second after mechanical stimulation, the excursion 
attains its maximum in about ore second, and the whole disturb- 
a nee is over in about two seconds after lhe exutation, so tHfct 
Lhc elecirical disturbance is entirely over before lhe mechanical 
effect begins, and consequently occuniin a peiiod which in muscle 
is called the period of latent stimulation 

All these periods aie, however, very much modified by tem¬ 
perature, being shnrtencd it the temperature ih raised (within 
certain limns), and lengthened if the um.peiatu.re falls 

The following is one of several tablet given in the paper, 
illustrating lhc effect of temperature ol Lhe periods of delay, 
maximum and total duraUpn of ttie electrical disturbance — 


v q f 

9 ^ | j To beginning of excursion 
£4*^ l o maximum ,, 

H 5 l lu end 


Tn Jeif .11 
ordinary 

tn v arm 
chamber 

Uinjifia 

turi. 

Rt 4J* L, 

O 21 

O f I 

I 4 b 

O 79 

2 2 

' 37 


Looted by 
proMiimiy 
uf a block 
cJ" Hf 


O44 

1 68 

2 94 


THE SPONTANEOUS GENERATION 
VUES TI ON 1 

AT the meeting oT Lhe French Acade mic-o f Science! on 
“ January 29, M Pasteur read tbc folldBg reply la Dr 
Haitian — ™ 

Dr iJastun, in reply to the communication which I made on 
January 8, along with M Joubert, addressed to the Academy 
last Monday a long note, in which he bldl contrives, I think, to 
elude the main point of the debate. In our communication of 
January 8 there was one word of prime significance, pure potash , 
but what is surprising, in the reply ul Lhree pages of Dr 
Sistian there is nut even allusion made to that condition of 
purity, which was everything. 

I shall make a new attempt to recall the English savant to the 
criterion, from which he cannot escape, do what he will, 

The discussion was raised by hn statement, that a solution of 
balled potash caused bacteria lo appear in sterile urine at 50®, 
after it had been added to lhe latter in quantity sufficient for 
exact neutralisation Dr Bastlan concluded that he had thm 
discovered the physico-chemical conditions of the spontaneous 
generation of certain bacteria. 

This is my reply to the learned London professor of patho¬ 
logical anatomy .— 

I defy Dr. Haitian lo obtain, in presence of competent judges, 
the result Lo which 1 have referred, with sterile unne, on the sole 
condition that the solution of potash which he employs be pure, 
t e made with pure water and pure potash, both free from organic 

1 Coal inued from p 314. 
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matter. If Dr. Bastlan wishes to naa a solution of impure potash, 
I freely authorise him to take any In the English or any; other 
Pharmacopoeia, being diluted or concentrated, on the sole con¬ 
dition that that solution shall be raised beforehand to 1 io a for 
twenty minutes, or to 130* for five minutes. 

This u clear enoujgh, it seems to me, and Dr, BastUn will 
understand me this time ^ 

The following reply to the above was read at the Academy on 
February I a ■ 1 — 

At the sfance of January 29, M. Pasteur, in reply to a com¬ 
munication which I nod made at the previous starve, challenges 
me to cause sterile urine to ferment by the addition of a suitable 
quantity of liquor potasses , M on the sole condition that this solu¬ 
tion shall be raised beforehand to Iio° for twenty minutes, 
or to 130° for five minutes J| * 

In order that M. Pasteur may not attribute to me the least 
desire 11 to elude the mom point of the debate , 19 and alio with the 
view of testifying the respect which i consider due to the opinions 
of so distinguished an investigator, I hastened at once to accept 
his challenge. Dunne the last meek I have repeated my experi¬ 
ments several times, and with a degree of precaution going much 
beyond the seventy of the conditions prescribed by M Pasteur 
1 repeated them at first with liquor potass® which hod been 
previously raised to /so* C. jor sixty mmutes t and al\er- 
wards with liquor polassie which had been raised, in the same 
manner, to i/o n C for twenty hours The results have been 
altogether similar to those produced upon sterile unne by liquor 
potass®, which has been raised only to ioo°, when added in 
suitable quantity ; that is to say, in twenty four to forty-eight 
hours the unne was in full fermentation and swarmed with 
beutena. The specimens of urine employed had a specific 
gravity ranging from 1,020-1,022, and they required about 3 
per cent of liquor potass® for neutralisation. 

If M. Pasteur has found himself unable to renounce his inter¬ 
pretation of my experiments on account of 14 la preuve matn- 
feste,” which I have cited in my Ust communication (p. 189 of 
the Compt Rend.), I hope he will frankly accept the disproof of 
his views furnished by tne experiments which I have now the 
honour ol communicating to the Academy, and which have 
been made iq acceptance of his own challenge. These experi¬ 
ments I hope in a short time to repeat before competent judges. 

Verbal Reply of A.f. Pasteur . 

I thank Dr, Bastian for having accepted the proposition which 
I made to him at the slanct of the 29th of January Iu conse¬ 
quence, I have the honour to beg the Academy to appoint a 
commission to report upon the fact which is under discussion 
between Dr, Bostian and inyielf 

I hope that Dr, Bastian will »eck to induce the Royal 
Society of London, of which be is a member, to nominate a 
commission for the same purpose. 


At the stance of February 19, it was announced that MM. 
Dumas, Milne-Edwards, and Buussingault have been appointed 
to constitute a commission charged to express an opinion on the 
fact which is under discussion between Dr, JJastian and M 


OUR ASTRONOMICAL COLUMN 


The New Comet. —Elements of the new comet calculated by 
Dr. Hartwig of Strasburg from observation! to February 15 are 
almost identical with those given in this column last week. 
Observations have been made at Berlin, Copenhagen, Leipsic 
Lund, Paris, and SLrasburg. On the 16 th the comet appeared 
to the unaided vision a little brighter than the well-known 
cluster in Hercules, and in the telescope presented itself as a 
round nebulosity, ten minutes in diameter, with a small central 
nucleus: this apparent measure corresponds to a real diameter 
of 77,000 miles 

The following ephemeris for every second midnight, Green¬ 
wich time, may facilitate observation!. The intenaity of light is 
assumed, as usual, to be represented by the reciprocal of the pro¬ 
duct of the squares of the distances from the earth and sun : it 
will be remarked that on the last date, the degree of brightness 
is only one> sixth of that on the first date of the ephemens 

1 "Ob the FormtnUdoa of Urine, roply to M. Psslaur." By M. H< 
Chari ton Butin, * 


Right North Polar Dlrtann from Intensity 
Ascuaian. Distance.] the Earth, or Light. 

March 3 . 3 39-5 ... 2°7 12 06IJ .. 206 

5 3 5 1 ' 1 2 9 5 6 - o 6 8 3 159 

7 3 59 5 3 *n 0 754 1 35 

9 4 5 8 . 34 4 .0826 ,100 

11 4 n o 35 38 089S 081 

13 . 4 15 2 36 59 . 0970 067 

15 4 189 ., 38 8 1 042 .. 0-56 

17 .4222 39 9 ... 1-114 - 047 

19 ■ 4 a* I 40 1 , . 1 185 . 0-39 

21 4 27 8 40 47 I 250 0*34 

The Variadle-staii T Coronaj Borealis —In No. 2,118 
of the Astronomische Nachnchten p Prof. Schmidt, of Athens, 
publishes numerous comparisons of the brightness or this star, 
the so-cslled Nom of 1866, with a neighbouring star which he 
satisfied himself is not variable, and finds that during the period 
1866-1876 there have been fluctuations of brightness exhibiting 
a certain regularity, from which he deduces the most probable 
period 93 7 days Prof. Schonfeld, at Bonn, has also noted 
these changes, and has determined the times or maxima at which 
the star varied from 78m to 90 m. T Coronae therefore exhibits 
a similar phenomenon to that already remarked about 17 Argus, 
11 Nova Ophiuchi, 1848," and the star which is almost precisely 
in the position of Tycho Brahe's famous object of 1572. 

The Radcliffe Observations, 1874.—With the marked 
regularity which distinguishes the publication of the Oxford ob¬ 
servations, the Radcli/Te observer has just circulated the thirty- 
fourth volume of the series, containing the observations made in 
1874. The usual contents of the handsome octavo so punctually 
presented to us by the Rev, R. Mam are too well known to 
require any detailed account here. The hehometer has been 
chiefly employed, as before, In the measurement of a selected list 
of double-slars, a number of which were alio observed for posi¬ 
tion with the meridian circle. Observations of shooting-stars in 
the year 1876 are included in this volume, with the view of 
placing them early in the hands of those who are interested in 
the sLudy or meteoric astronomy. 

We believe we are correct in stating that the next volume will 
contain observations of the solar spots, commenced at the Rad- 
chfle Observatory in [875, and which will therefore be a new 
feature in the publication. 

Dun Echt Observatory Publications, Vol. i. —The 
difficulty of procuring Struve’s great work, the "Mensurac 
Micrometries," has suggested to Lord Lindsay the formation 01 
a summary of the measures of double-stars contained in it in a 
convenient and portable form, which has been presented to the 
astronomical world, as the first vclume of publications of the 
Dun Echt Observatory. The positions of the stars are brought 
up to 1875 , in the text Struve's first epoch is given, the subse¬ 
quent ones being added m foot-notes, or in the case of binaries 
and other stars frequently observrd, m an appendix The highest 
and lowest powers used in the measures, the magnitudes and 
colours of the components, and the page of the original work, 
where the measures are to be found, are included in the sum¬ 
mary 

There can be no doubt that Lord Lindsay's volume will be 
welcomed by a luge number of amateure, who art interested in 
double-star astronomy, but to whom Struve’s great work Is diffi¬ 
cult of access, to say nothing of its awkward site for frequent 
use, when obtained. The transcript and reduction of places from 
1S26 to 1875, appears to have been made with great car^ os we 
are ahle to testify from a number of cases examined—including 
instances where the variation of precession has required to be 
taken into account. That equal care has been exercised in the 
correction of the press. Is alio apparent, and as an admirable 
specimen of astronomical typography, Lord Lindsay's summary 
of the "Menauim Micrometries 11 is probably unsurpassed. 
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From the absence of a publisher’s name on the tide-page, it la 
to be inferred that it has been Lord Lindsay's Intention to circu¬ 
late hu volume privately amongst astronomers ; and we know 
that thia has been done to a most liberal extent - still there must 
be many persons, unknown to the author, who would gladly 
provide themselves with so unexpected and useful an addition to 
astronomical literature, and we would suggest whether it might 
not be desirable to place this volume, which appears to be in¬ 
tended us the precursor of a senes, on sale to the astronomical 
public. 


NOTES 

The Italian Scientific Association, or Society of the Forty, hoi 
conferred on Sir William Thomson the prize mitiLuled by Carlo 
Matteucci, for the Italian or foreigner, who, by his writings or 
discoveries, has contributed most to the advancement of science- 

At the annual meeting of the Geological Society, the Wol¬ 
laston Gold Medal was presented to Mr. Robert Mallet, F R.S , 
and the proceeds of the Wollaston Donation Fund, to Mr. R 
Etheridge, jun,, F G S.; the Murchison Medal to Rev. W. B. 
Clarke, F.RS, Sydney, and the proceeds of the Murchison 
Geological Fund to the Rev J. F. Blake, F.G S ; the Lyell 
Medal and part of the Lyell Fund, to Dr. James Hector,_F.R S , 
New Zealand, and the balance of the Lyell Fund to Mr W. 
Pongelly, F R S , the Bigsby Medal to Prof O C, Marsh, 
F G.S., Yale College, U S. 

Till, total expenditure on the new building at South Kensington 
for the reception of the Natural History Collections now in the 
British Museum is stated in the new Civil Service Estimates to 
have been 206,472/ up to September 30 last A further sum of 
36,650/ is required to cany on the works up to the end of the 
present financial year Thu amount has been already voted 
The proposed vote for the present financial year 1877-78 13 
70,000/, leaving the amount of 81,878/ necessary to complete 
the building, the total estimate having been 395,000/ We may 
remark that it is not only in this country that a new Museum of 
Natural History is in progress Both at Pans and at Berlin the 
present buildings for the National Museum are found to be 
too small, and large sums are to be appropriated to their recon¬ 
struction 

The new Civil Service Estimates also contain an account of 
the proposed expenditure on the working out of the collections 
brought home by H M.S Challenger, which amounts altogether 
to 4,000/. Of this 1,560/. is to be devoted to “salaries,” 800/ 
to "piece-work,” 1,200/ to fl plates,” 240/. to “travelling 
axpeuses,” and 200/. to “stores.” The salary of the director is 
to be 500/ per annum, that of his chief assistant 400/. 

In the Civil Service Estimates for the present year under the 
head of 11 British Museum,” it will be found that 800/ are asked 
for for acquisitions in the Department of Mineralogy, 800 1 . for 
Fossils, 1,200/ for Zoological, and 400/. for Botanical specimens 
At the same time it may be noted Lhat the sum of 10,000/, is to 
be devoted to the purchase of printed books, although copies of 
all books published in the United Kingdom are furnished gratis 
to the Museum. 

Prof Almud Newton, F.R.S., has been elected to a 
Fellowship at Magdalene College, Cambridge. 

The death is announced, at the age of seventy-ilx yean, of 
Admiral WLlkei, of the U.S. Navy. Probably oar readers will 
better recognise him under the name of Commodore Wilkes) 
the 00mminder of the welLknown U.S exploring expedition of 
1838-42, the results of which were of great scientific importance, 
Wilkes was the Author of a work on the Theory of Winds. He 
was the sene Wilkes who, by his conduct in the Mason and 


Slidell incident of tip American civil war, nearly causal war 
between this country and ike United States, 

Poggendorpf's Anncdm will be continued under the editor¬ 
ship of Trof. G, Wiedemann, m Lcipaic, who is already the 
editor of the supplement ( Beiblatttr ), and Prof, Helmholtz will 
join h|ja in hu new task The old staff of contributors have 
declared their willingness to continue the publication of their 
researches in the Annalen. 

At the Royal Geographical Sodety on Monday, papers were 
read “On his recent journey to Lake Nyossa,” by Mr. E, D. 
Young, R,N , and an “Examination or a route for wheeled 
veMcles between the east coast of Africa and Ugogo,” by the 
Rev Roger Pnce. 

Mr. L. Heiligbrodt, of Bastrop, Texas, has been engaged 
since 1S67 in making collections of the reptiles and insects of 
that district. 

pRur Kundt has been chosen Rector of Strassburg Uni¬ 
versity for thu year. 

PnoF Schwendener, of Basel, has been called to the chair 
of the late Prof Hofmeutef/of Tubingen, 

We learn from Helsingfors that M. Henez has returned from 
hia travel? In Russian Lapland. He has been studying the little- 
known language of the Lappa on the Murmansk peninsula, 
Besides a collection of interesting ethnological data, he has 
brought with Kun a complete translation of the Gospel of St. 
Matthew, which, we believe, will be published by the English 
Bible Society in Russian type 

We notice an interesting Russian monograph by M Malieff— 
<r Anthropological vSketch of the Bashkirs,”—which has appeared 
in Kazan The author, who was sent to the Orenburg Govern¬ 
ment by the Kazan University, to collect skulls of Bashkirs, and 
spent some time among tins people, gives a number of anthropo¬ 
logical measurements of men, statistics as to births, and various 
interesting information on the present state of the Bashkirs, 
their rapid Increase, their customs, religion, &c., and discusses 
their future prospects. 

The Golos announces that the Moscow Society for Promoting 
the Development of Russian Marine Trade will continue next 
year the exploration to the Gulf of the Obi, and also build some 
vessels for exporting, in 1878, various merchandises from the 
Obi into Europe, especially of ship-building wood to England. 
M Dahl, a teacher at the Gainag Marine School in Livonia, 
with some of his pupils, will be intrusted with this task. 

Some difficulties have been met with m the advance of 
Potanin’s expedition in Western MongolBjp When poising by 
the convent of Share. Sumson the membm of the expedition 
were assailed by the monks, and student Posdnleff and the inter¬ 
preter received severe injuries. Nevertheless, Potanin continues 
to advance mLo the interior of the country. 

The occurrence of gold disseminated in small quantities through 
the older geological formations or Australia has been known for 
many years But Mr C. S Wilkinson, of the Geological Survey 
of New South Wales, has observed what seems to be a new fact, 
that gold in sufficient quantity to be worth mining, occurs in a 
conglomerate belonging to the Coal measures, and tfiat the 
ailuvial gold of the Old Tallawsng diggings hu been derived 
from the waste of these conglomerates. He justly points out 
that, apart from the scientific interest belonging to so venerable 
an auriferous alluvium, considerable commercial importance 
attaches to its discovery, seeing Lhat the conglomerates may now 
become a new source of supply for the precious metal At 
Clough's Gully the actual conglomerate is now being worked, 
and yields from I dwt tor 13 dwts. of gold per ton, and nuggets 
sometimes weighing 5 ounces 
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Prof. W. H.^Flower, F-R-S.^ill commence hie coiine of 
Hunterian Lectures at the Royal College of Surgeons In Lincoln's 
Inn Fields, on Friday, March 9 The lectures, nine in number, 
will be delivered on Monday*, Wednesdays and Fridays, at four 
o’clock, the subject being “ The Comparative Anatomy of Man. 1 * 
From the prospectus, we learn that after treating of the varia¬ 
tions in the human external, dental, and osteological character*, 
Prof. Flower will discuss the methods of estimating the capacity 
of the skull, craniometry, and the peculiarities of the brain. It 
is worthy of remark that anyone anxious to attend these lectures, 
if not connected with the College, will be allowed to do so upon 
application for a card of admission. 

The Association of German naturalists meets at Munich on 
September 18, and not in February, as stated in a recent number. 

W« arc glad to be able to state that a final settlement has been 
arranged between Mr Floyd and the trustees of the late Mr. Lick's 
legacy on the one hand, and Mr. Lick, the son of the testator 
and the otber relatives on the other. After a deduction of about 
200,000 dallftis the whole of the estates will be reserved fur the 
ends proposed by Mr. Lick, the father lhe sum so secured for 
scientific purposes amounts Lo a liLl’c le s than three million of 
dollars 

THE French Society of Aerial Navigation has published a 
circular staong that owing Lo interna] difficultirs the meetings 
are suspended up lo May 1. Another society was established 
by French aeronauts—who ccaped from Pans by balloon during 
Lhe siege—last April and 11 called the School ofFrench Aeronauts. 
They confine themselves to practical end*, devoting themselves 
exclusively to the use of balloons for scientific purposes, 

A J\K\v aeronautical periodical, F Aerostat t lias been published 
111 Pin* by M. Adiille Rouland, secretary of the School ofFrench 
AriuimuU It is to appear three limes a month, and to contain 
iL Luminary of all auonaulic news. 

The Dantenian is the name of a journal published as Lhe 
organ of St Chad’s College, DensLum*, UttoxeLer. It devotes 
some space to naLural history 

‘■Geological Time" was the subject of the presidential 
address of Mr T. Mellard Reade to the Liverpool Geological 
Society, and which has been published in a separate form. 

Newman’s Entomologist now appears as Th* Entomologist, 
and several new features have been added which will increase its 
scientific value 

A Special committee, intrusted with the elaboration of a 
scheme for the representation of Russian gardening at the Pans 
Exhibition of 1878, has been appointed by the Russian Society 
of Gardening. 

By order of the Lord President of the Council, a letter, 
written by Mr Andrew Murray, on Injurious InsecLi hns been 
sent to the Secretaries of the Agricultural Societies of England, 
Scotland, and Ireland. Mr. Murray proposes a method of 
stamping out these insects which is worthy of being tried. 

Dr. Petekmann has just published an index to his AfiS- 
theilungen for Ihe period between 1865-1874. This will lie of 
gTeat value to geographers, and Ha value is much enhanced by 
two most ingeniously-constructed index-maps which show the 
various parts of the earth that have been mapped in the M\t - 
tAHIungin during that period, and in a simple way indicate 
where the map will be found. Besides a general index-map 
there are maps of the various Continents and of the Arctic and 
Antarctic regions. By differently coloured lines the scale of the 
special map referred to la shown, as also its character, whether 
outline, topographic?!, physical, or geological 


A memorial to Lomonogoff, erected in the square of tha 
University of Moscow, wax unveiled on Lhe anniversary-day of 
the University, January 24. The memorial, which was erected 
at Lhe very moderate cost of 225/, collected among professori 
and students of the Moscow University (founded by LomonosofT 
in 1755), is very modest. It consuls of a small bust placca on a 
high very plain pyramidal pedestal bearing the inscription: 
11 To Lomonosoff—the Moscow University . year 1877 " In an 
address by M Solovicff, Professor of History, he briefly sketched 
the impulse given to science in Ruisia by LomonotofT, and 
insisted especially on the importance of his works in Lhe deve¬ 
lopment of the history of his nation No reference was made to 
the task performed by Russia's first physicist We are glad to 
take this opportunity to say that it is a great pity that the 
Russian learned societies have not yet published a collection of 
the works of Lomonoso/f, all the more as many of lu* writings, 
dispersed in rare old periodicals, are now totally unknown or 
forgotten. This neglect induces us to think that Russian men of 
science have not yet fully appreciated the depth and width of the 
physical conceptions of this remarkable physicist of the past 
century, who not only devoted lua time to the study of the most 
important questions of astronumy, physics, and physical geo¬ 
graphy (as, for instance, the transit of Venus, the existence of 
aicending warm currents in the atmosphere), but also in a now 
forgotten, but able paper on Lhe Arctic Seas, expressed himself 
very explicitly as to heat being but a mode of motion. We 
think, therefore, that a complete edition of LomonosofTs works 
would be not only an addition to Lhe glory of the science of the 
eighteenth century, but also a most interesting acquisition for all 
those who are interested m the history of science. 

A PARTY of the Swiss Alpine Club have availed themselves 
of the prevailing nnld weather lo extend their yearly winter 
excursion in the mountains as far as the Col dc Dalme. They 
crossed the mounlain-pniu on Januaiy 21, and, after many 
pleasant adventures reached the hotels of the Co!, which were 
eo deeply buried in snow Lhat the way lo the room* had to be 
made through the window s of the firet floor Other parties, of 
French and Swiss excursionists, vibiLed alniut the same time the 
renowned archeological ground lying in tin* Jura between Mont- 
belliard and Porrentruy The special aim of the excursions wax 
to urgauise a scheme for a thorough exploration and a detailed 
survey of these localities to be undertaken next summer, If we 
take into account the immense number of caves, rocky abris 
(shelters), tumuli, grave-walls, open dwelling-places, and mega- 
Jithic stones scattered over this part of the Jura, and the stiange 
anomalies observed in the geogiaphical distribution of these 
remains of prehistoric man (only cavern* and rocky abrts being 
known in the Swiss part of the Jura, whilst the French part 
abounds wuh all kinds of remains enumerated above), we cannot 
but hope that an exploration of Lhese localities will result m 
valuable contributions to prehistoric archaeology 

A NEW form or marine sounder has been described to Lhe 
French Academy by M. Tardieu It consists of a spherical 
envelope of caoutchouc, a few mntmieLres In thickness, com¬ 
municating with an lion reservoir by mean* of a Lube of small 
diameter fitted with a valve The caoutchouc envelope being 
filled with mercury, any increase of Lhe exterior pressure makes 
a certain quantity of mercury pass Into the iron reservoir, whence, 
however, it cannot return. When the apparatus has been 
lowered in deep water, the weight of the mercury found in the 
reservoir enables one to determine the pressure to which it haj 
been subjected, and therefore the depth. 

M. Felix Plateau read, at a recent meeting of the Belgian 
Academy, a paper giving an account of the journeys of a large 
number of Belgian naturalists during Lhe last two centuries. This 
paper lx now published separately (Hiyez, Brussels). and con¬ 
tains much important information. 
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The Russian Government having refused to enact a law by 
which ail the koorqans, or ancient and prehutoric grave- 
mounds, bo numerous in Russia, would be proclaimed the pro¬ 
perty or the stale, a private society is now in way of formation 
for the same purpose The society proposes to enter into nego¬ 
tiations with proprietors of land for receiving from them grants 
of property on the koorgans, and to undertake afterwards a Beries 
of systematical explorations of these mounds. 

The Denver News Hates that after n severe snowstorm on the 
night of December 22, 1876, the sun, next morning, rose clear, 
but the air was filled with particles of frost, the refraction from 
which caused the appliance or " mock suns 11 or 11 sun dogs.” 
First, extending from the pun right and left was a circle entirely 
around the heavens. Along it were the 11 sun dogs” In their 
usual places, with extra ones in the north-west, south-east, and 
louth-west, being directly opposite the sun and at right angles to 
that lme A very bright circle, like a continuous rainbow, sur¬ 
rounded the sun, at an angle twenty or thirty degrees from it, 
and crossing the horizontal circle at the most brilliant of the 
false suns Another and similar circle, and of about the same 
diameter, occupied the zenuh Thus there w.*ir a complete circle 
around the horizon, and twenty to thirty-five degrees above it 
two complete lainbow circles of exceeding brightnci? and seven 
"mock suns” or "sun dogs ,J The spectacle lasted, with 
changing effects, for two hours or more 


Austrian census statistics show that cretinism Is prevalent to 
a great extent In the more mountainous portions of the empire. 
The proportion in 10,000 inhabitants is 40 in the Salzburg 
district, 18 3 in Upper Austria, 17 in Stynn, 10 in Silesia, 7 6 in 
Tyrol, &c As yet no institution has been provided by the state 
for the reception of the unfortunate victims. 


A svrivs of measurements of the calorific intensity of solar 
radatione and of llicir absorption by the terrestrial atmosphere, 
has been lately mode by M Crova His mode of observation is 
described in the December number of the Journal de Physique- 
He has ascertained that the law of transmission of radiations 

may be represented by an expression of the form y— 

in which y represents the calorific intensity of radiations which 
have traversed an atmospheric thickness equal to x , 0 is the 
so'ar constant which, in the author's experiments, is represented 
by values generally superior to two units uf heat received per 
minute on a square centimetre , a and b are two numerical con¬ 
stants deleimined by the position of tangents to the curve drawn 
at different points. The coefficient of transmissibiliLy of the radi¬ 
ations through an atmospheric thickness equal to unity varied, in 
the circumstances in which M Crova measured it, between about 
o 940 and o 8oo, according as the atmospheric thickness already 
traversed was more or leu considerable. 


Mineralogists have often been troubled to distinguish with 
certainty between apatite and nephelm A. Slreng communi¬ 
cates in the last Aftnrralogtsthtn MU(h*dun^n x a simple hut 
secure method for overcoming this difficulty. If a drop of a 
concentrated solution of ammonium molybdate in nitric add be 
placed on a thin section of an apatite crystal under a microscope, 
the observer notices quickly the formation of a circle of small 
yellow crystals of ioM„O a + P 0 4 (NHJ ai either in the form of 
regular octahedrons or of regular rhombic dodecahedrons. A 
second test is the following. If a drop of sulphuric acid be added 
to a lection which is already partially dissolved in nilnc acid, 
the formation of crystal* of gypsum is easily noticed. Nephclin 
yields negative results in both cises \ a positive test for its pre¬ 
sence consists in the addition of a drop of hydrochloric add ton 
thin section under the microscope. After the lapse of a few 
minutes the formation of numerous small colourless cubes of 
•odium chloride is quite perceptible They Tesnlt from the 
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decomposition of the silicate of sodium by hydrochloric acid, and 
the insolubility in the latter of the salt thereby formed, 

Thf Bulletin of the Belgian Academy of Science (vol, 42, 
Nos. 9 and 10) contains the second part of an interesting memoir 
by M. J Plateau, " On Accidental or Subjective Colours, ” The 
author had advanced, in 1834, a theory for the explanation of 
the subjective colours, and especially insisted oh the circum¬ 
stance that, after having looked some time upon a coloured 
body, we mostly do not eee the true complementary colour, but 
some other * the orange, for instance, instead of a pure yellow, 
after the blue , or a violet, instead of the blue, after the yellow. 
He explained it by supposing, firstly, that the retina, after having 
received the impression of some colour, comes immediately into 
such a condition ns if it were influenced by the opposite colour, 
but that this subjective impression soon disappears, and reap¬ 
pears again, alternating with reappearing impressions of the 
primitive colour of the coloured body; and secondly, that similar 
phenomena take place also in space, 1 e , that the image of the 
coloured body on the retina is surrounded, firstly, by a narrow 
strip of the name colour as the body (which phenomenon wc call 
irradiation), and then by a strip of opposite colour, around 
which, under some circumstance-, may reappear a third atrip, of 
the colour of the body looked upon. Thh theory having been 
much opposed since its appearance, especially in Germany and 
England, the author now discusses the various objections ad¬ 
vanced against it, those relative to the first part of the theory 
were the subject of the first part of the memoir {Bulletin, 
vol. 39, 1875), and those relative to i's second part are 
dealt with in this second memoir The author begins Ins dis¬ 
cussion with the objections against his theory of irradiation, 
dealing at great length with the opinions and objections of 
Helmholtz, and treating very skilfully the many diffitulLie* of the 
whole question, among which the various myopyof the observer! 
seems to be an important one Farther, the author criticises 
the theories of irradiation advanced until now (the imperfect 
accommodation of the eye, its spherical and chromatic aberration, 
and the diffraction at the borders of the pupil), and concludes 
that the fact that two neighbouring irradiaLions may mutually 
neutralise each other, would alone be sufficient to condemn all 
these theories The memoir is to be continued. 

A rnMrARisON has recently been made by Dr. Uufl between 
the indications of the iherinomullipliei and the radiometer. The 
two instruments were placed side by side in the cone of light 
admitted Lhrough an aperture of a board from a gas lamp, 
which could easily be regulated and kept constant for some 
minutes There was a glass due In front of the theimopile. In 
the galvanometer the deflections of the needle weio proportional 
Lo the deflecting force up to 21° On tabulating deflections and 
numbers of rotations, it appears that their product is very nearly 
a constant number, warranting the inference that the velocity of 
rotation of the little wheel is inversely proportional to the heat 
action of the penetrating rays This confirms the view that the 
turning of the radiometer is due to an action of heat rays which 
penetrate the glass. "If the radiometer,” says Dr. Buff, (l is 
incapable of measuring a mechanical force of light, it none the 
less wean its present name wUh full right. It is a special form 
of thermometer, only exclusively for heat rays of high refrangi- 
bility, whose heating force is proportional to the velocity of rota¬ 
tion of the wheel ’’ 

The addition! to the Zoological Society’s Gardens during the 
past week include a Mange’s Dasyure [Dasyurus maugen) from 
Australia, presented by Mr. Robert S. Craig; a Slender-billed 
Cockatoo (Ltemetis tenmrostris) from Australia, presented by 
Mr Battle G. G old a mid ; a Chilian Sea Eagle (Ceranoaefus 
tiguia) from South America, presented by Mr, C Clifton; a 
LevnlUanl's Amazon (Chrysohs leimllanti ) from Mexico, pre- 
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Mnted by Mn. Mathew* J a Common Kestrel ( Tinnuncului nlau* 
dartus), European, presented by Mr. W. W. Hughes ; a Rough¬ 
legged Buzzard {Archibuteo la^opni), European, presented by 
Lady Bunbury * a Passerine Owl (Glaucidiutu passermum), 
European, presented by Mr. T W. Evans; a Burrhel Wild 
Sheep [Ovis burrhel) from India, a Sun cate {Suruata ztnik ) 
from South Africa; two Beautiful Parrakeets {Psephotus fiul- 
chertimus) from Australia, deposited; a Common Rattlesnake 
(Crotalus dnrtssus) from North America, purchased 


SCIENTIFIC SERIALS 

American Journal of Science anti Arts, February —Astro¬ 
nomical observations on the atmosphere of the Rocky Moun¬ 
tains made at elevations of from 4,500 to n.ooo feet, 111 Utah 
and Wyoming Territories and Colorado, by 1 'rof Draper —On 
dinitroparadibrombenzols, and their denvalivc^ by Dr, Austen 
(second paper) —On the orbit of the planet Urda (167), by C. 
H, F Peters —Principles of compensation in chronometers, by 
J K. James, M D.—NoLes on the Vespertine strata of Virginia 
and West Virginia (concluded), by M FonLaine —On the 
chemical composition of the llesU of IfippoqUssus ameruanus, 
by U H, Chittenden—Notice of Darwin on the effects of cross- 
- and self-fertilisation in the vegetable kingdom, by Asa Gray — 
Note on Afnrodiseus pectosus, by S W Ford —On water¬ 
courses upon Long Island, by Elias Lewis, jun 

Poggtndorft ’j Annalen der Physik and C hem if. No iz, 
1876.—1 he ball supported on a jet of water, by M Ha gen bach 
—On fluorescence, by M Lommel.—h lectromagnetic properties 
of unclosed electric currents (concluded), by M Schiller—'Hie 
thermomuUipher as a meteorological instrument, by M. Buff — 
On the temperature of the elcctiodes in induction sparks, by M 
Herwig —On an analogy of chromoxide to the oxides of ihe 
cerite metals, by M Wernicke —On the theory of condensers, 
by M Aron —On the ratio of cross-contraUion to longitudinal 
dilatation in caoutchouc, by M. Rontgen.—On electrical figures in 
■olid insulators, by M. Holtz.—On the work to be done in 
evacuation of a given space, by M KoUjck,—-Contributions to 
history of natural sciences amrinjg the Arabia n«, by M Wiede¬ 
mann —A historical note on Daniel Bernouilli’a gas theory, by 
M Berthuld [With this number is issued No 1 of the /?«- 
blntter It contains twenty-five abstract* ol various physical re¬ 
searches that have recently been published ] 

The Naturfarsther (December, 1876) contains the following 
papers of interest .—On Lhe action of capillary tubes upon mer¬ 
cury, by E. Villuri —On the influence of water upon the tempe¬ 
rature of the soil, by L. Wollny -—On boron, by W llampe — 
On the determination of the vapnur-densily of substances having 
a high boiling-point, by V. Meyer —On the polarisation of 
carbon electrodes, by II Dufour—On the relation of the organ 
of sight to the absence or presence of light, by Herr Joseph — 
On the age of relN and the protoplasma currents, by Heir v 
Vescjue Pntthngcn.—On symbiotism (the cohabiting of different 
species of plants), by A. B. Frank —On the periodic change in 
the colour of a Ursre Majoru, by H. J. Klein.—On the depend¬ 
ence of the respiration of plants upon temperature, by Adolf 
Meyer,—On the frequency of shooting-stars, by J F Schmidt. 
—On the influence ot surrounding temperatures upon the circu- 
ation of matter in warm-blooded annuals, by G. Colasanii 

From the Vtrhandlungen des naturhistoruchen Perrins der 
pftussuchen Rheinland* und Westjalens (32 Jnhrg., Tart 2) we 
note Lhe following papers -—Section for geography, geology, 
mineralogy, and palaeontology - on the meteorites of the Natural 
History Museum of the University of Bonn, by Prof vom Kaih 
-—On the theoretical conclusions drawn from some observations 
made In a lhaft of 4,000 feet depth at Sperenberg, by Prof. von 
Lai aula.—On some fossds from the Neanderthal, by Prof 
Scbaaffhauien.—On the late volcanic eruption in Iceland and the 
ashes fallen in Sweden, by Prof, vom Rath.—On the cause of 
the ice-period, by Dr. Mohr.—On the occurrence of olivine in 
basalt, by Dr. Mohr —On the most recent eruptions on the 
Island of Vulcano and their products, by Prof vom Rath.—On 
the systems of volcanic crevasses in Iceland, by Dr. Gurlt.—Un 
an Investigation of Westphalian caves, by Prof SchaafFhausen,— 
On tbe occurrence of rock salt la the Kouper formation near 
Hfcnlgsen, by Dr. Gnrit,—On remains of Vertebrate from gravel 
depouti near Porta (Weatpl^Ha), by Hot Bsnntog.—Qa fulgu¬ 
rites, by Herr v. d. March*—On foanl fishes from Sumatra and 


from Rinckhnre, near Sender Horst, by fthe same —O.i the 
thermal sources of Oynhausen, by Herr Graelf —On the origin 
of and changes in Downs, with special reference to those of ym 
German coasts of the North Sea. by Herr Burggrcve.—On the 
geology of Eastern Transylvania, ny Prof, vom KaLh. Botanical 
Section On dichogamy and the conditions regulating the pro¬ 
duction of blossoms in plants which b»ar fruit periodically, by 
Herr Borpgrcve —On the formation of the primordial tube, by 
llerr Pfeifer,—On the production or high hydrostatical pressure 
through endo&motic action, by the same —On the fruit of Ifura 
crepitant, by Herr Andrac SecLion for Anthropology, Geology, 
and AnaUimy On the palates of Ptenog fossa, by Prof. Troschel 
—On a luminous beetle of the Physodo/a family from Java, by 
Herr Muknike —On the fertilisation of the ova of Araneula , by 
Herr Berlkau.—On a sfone sarcophagus found near Sechtem 
(on the Cologne-Bonn railway), containing well-preserved red 
hair of reddish lint, by Prof Schaaffhausen —On the various 
views of different naturalists on Lhe reproduction of eels, by Prof 
Troschel —On the so-called Cribcllutn of L. Koch, by Harr 
Bertkau.^On some rare and remarkable Atachmda of the 
Rhenish fauna, by the same —On stone implements and other 
ohjecLs found m Lhe Klusenstcm and Martin’s Caves, by Prof. 
Schaalfhausen Section for Chemistry, Technology, Physics, 
and Astronomy . On the separa'ion of ethyl-bucs by means of 
oxalic ether, by Frof Wallach —On converting amides into 
bromides, by V von Richter — On indium, by the same. —On 
some experiments with hydrobenzoine*, by Herr Zincke.—On an 
apparatus for measuring very sttiaLI fraction 1 ! of time, hy Herr 
Gieseler. —On a new electro dynamical law, by Prof Clausius. 
Physiological Section On the functions of the spinal cord, by 
Dr Frensherg, —On the structure of the tissues of blood-vcsaelj 
and the inflammation of vein*;, by Herr Raster.—On santunine 
poisoning, liy Herr Bmz —On the influence of salicylic acid 
upon the bone 1 ., by Herr K01 ter The remaining pipers are of 
purely medical interest. 

Reale Istttuto Lombardo di Scu use e Let/ere, Rend 1 con tl, 
December 28, 1876 —On some differential equations with alge¬ 
braic integral, by M Bnoschi —On the electric theory of the 
radiometer, by M Fernni —On tbe anti-fermentative action of 
boric acid, and its application m therapeutics, by M Pollu—On 
the sihrotmm oryza, anew vegetable parasite which has devas¬ 
tated many nce-fields of Lombardy and the Novarese during the 
past year, by M Catianeo —Mildella, a new genus, type of new 
tubes of Pofypodiacere —Graeco-Indian studies, by M. Cantor. 
Relating to geometry, algebra, astronomy , &c, 

Morpholo^isches Jahrbueh , vol. ii pait 3 —On the structure 
of the bkin and dermal sense-organs of Urodela (Proteus, Meno- 

r ma, Cryptobranchus, Salamandra, Triton, Salanmndrina), by 
Leydig, four plates, —On the metamorphosis of Echiurus, by 
W Salensky, four stages figured —On the exoskeleton of fishes, 
by O Her twig. Pait i, sixty eight pages, six plates, relating to 
Sduroids and Accipenseruids. The placoid scales of Selachians, 
the dermal teeth ot Sduroids, and the dermal scutes of Accipen- 
serends are shown to be homologous —Contribution to the mor¬ 
phology of the limbs of vertebrates, by Prof. Grgenbaur —The 
most ancient form of the carpus and tarsus of Amphibia, by R, 
Wiederihetm. 


SOCIETIES AND ACADEMIES 

London 

Royal Society, February 8.—"On the Transport of Solid 
and Liquid Particles in Sewer Gases ” By E, Frankland, 
1* R S. 

The 5uspi nsion of vast aggregate quantities ol solid, and liquid 
particles in our atmosphere is the subject uf daily remark Cloud, 
fog, and smoke consist of such particles, and £ have repeatedly 
seen at a distance of a few feet abundance of snow-crystals float¬ 
ing in the air, when the atmosphere was apparently perfectly 
clear and cloudless by placing the eye in shadow and then look¬ 
ing into the sunshine. 

Prof. Tyndall has, I conceive, proved that a very large propor¬ 
tion of the suspended panicles in ihs London atmosphere consists 
of water and other volatile liquid or solid matter by showing that 
the heat of boding water is sufficient to fhssipatr them That 
this is the true explanation of the disippcaranceof such particles 
by the application of a moderate degree ol heat, and Lhat it Is 
not caused by the rarefied air from the heited body ascending 
and leaving behind the suspended matter, as suggested by 
Tyndall is, J think, oonclarively proved by expinmenls in which 
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I fun Del that suspended particles of sal ammoniac subsided in an 
atmosphere of hydrogen scarcely twice os fast as In atmospheric 
air. 

Thus an atmosphere fourteen times as rare as that of London 
(and, as Prof Stokes remarked, possessing only half the viscosity 
of air), still offers sufficient resistance to the subsidence ol minute 
■upended parades to prevent them from falling more rapidly 
than one inch per minute. Such particles could not therefore be 
left behind by an ascending current of the slightly rarefied but 
more viscous air produced by an increase of temperature to 
ioo° C 

In addition to these aqueous and other volatile partides which 
disappear by a gentle heat, there are also others which consist 
partly of organic and partly of mineral matters. But the 
organic seem greatly to preponderate in the air of towns, because 
such air becomes apparently perfectly clear after it has been 
ignited. 

The processes of fermentation, putrefaction, and decay afford 
abundant evidence that zymotic and other living germs are pre¬ 
sent amongst the organic portion of the suspended matters, whilst 
many analyses of rain-water, made by myself and others, shou 
that the salts of sca-water are amongst the mineral constituents 
floating in the atmosphere. 

Of the zymotic matters, those which produce disease in man 
are obviously of the greatest importance The outbreak of 
Asiatic cholera in Southampton in the year 1866, for instance, 
was traced by the late Prof. Parkes, FRS , to the dispersion 
of infected sewage through the air The sewage bcciine infected 
by the intestinal discharges from some cholera patients who 
landed from the Peninsular and Oriental Company's steamship 
Poonah, 

In this cose the dispersion was produced by the pumping or 
the infected sewage and its discharge, in a frothy condition, 
down an open channel eight or nine feet long The effluvium 
disengaged from thu seething stream was described as over¬ 
powering, and was bitterly complained of by the inhabitants of 
the adjacent dean and airy houses, amongst whom a viiulent 
epidemic of Asiatic cholera broke out a few days after the 
sewage received the infected dejections Nevertheless the dis¬ 
charge of the frothy liquid was kept up day and night for about 
a fortnight, and 107 persons perished At length a closed iron 
pipe was substituted for the open conduit , from that day the 
number of cholera cases diminished, and wuhia a week of the 
protection of the conduit the epidemic was virtually over 

In this example a potent cause of the suspension of the zymotic 
poison In the air was obvious, but in the many alleged instances 
of the propagation of typhoid fever by sewer gases, the Condition 
of dispersion is not so evident. Does the flow of sewage in a 
properly constructed sewer produce sufficient agitation to dis¬ 
perse liquid particles through the air-space ol the sewer? I 
endeavoured to answer this question by violently agitating a 
solution of lithic chloride in a glass cylinder three inches in 
diameter and thirty inches high, with a wooden rod, and ascer¬ 
taining whether the atmosphere at the mouth of the cylinder 
became impregnated wuh the liquid, by testing it with the flame 
of a Bunsen burner; but no trace of lithium could be detected at 
the mouth ofihe jar, even after an agitation much m excess of 
what would ordinarily occur in a sewer. 

There n, however, another kind of agitation to which sewage 
is subject that may produce a very different result—I allude to 
the development of gases during the processes of fermentation 
and putrefaction. It 11 well known that the bursting of minute 
bubbles of ges at the surface of an effervescing liquid causes the 
projection of visible liquid particles into the air to the height of 
several inches. Such visible particles are seen to fall back ogam 
immediately into the liquid ; out it eppeared to me not unlikely 
that other particles, too minute to be seen, might be simul¬ 
taneously projected, and by reason of the smallness of their 
masses in relation to their sectional areas, might continue sus¬ 
pended in the air for a long time To ascertain the fallacy or 
truth of this notion I made the following experiment.— 

A quantity of a strong solution of lithic chloride was placed in 
a shallow ba si n and acidulated with hydrochloric acid ; fragments 
of white marble were then added, and a paper tube live inches 
in diameter and live feet high was placed vertically above the 
basin. So long as the effervescence continued, abundance of 
particles of lithium were visible m a Bunsen flame held at the 
upper end of the tube. A tinplate tube three inches In diameter 
and twelve feet long was now placed in inch a position as to 
bring one of its open ends over the top of the paper tube. The 
tin tube was nearly horizontal bat slightly inclined upwards from 


the paper tube, so as to came a gentle draught of air to pass 
through it, when it wm slightly heated externally near its lower 
extremity. A Bunsen flame placed at the end of this tube 
furthest away from the effervescing liquid, showed that the sus¬ 
pended particles of solution of lithic chloride were not perceptibly 
less numerous than at the mouth of the paper tube; neither 
were they much diminished at the further end of the tin tube 
when the height of the paper tube was increased to nine and a half 
feet. There can, I think, be little doubt that these particles, 
which had thus been carried along by a gentle current of air for 
a distance of twrnty-one feet, would be similarly conveyed to 
very much greater distances. 

The following conclusions as to the behaviour of flowing sewage 
may be drawn from these experiments — 

1 The moderate agitation of a liquid doei not cause the sus¬ 
pension of liquid particles capable of transport by the circum¬ 
ambient air, and therefore the flow of fresh sewage through a 
properly constructed sewer is not likely to be attended by the 
suspension of zymotic matters in the air of the sewer. 

2 The breaking of minute gas-bubbles ou the surface of a 
liquid consequent upon the generation of gas within the body of 
thr liquid is a potent cause of the suspension of transportable 
liquid particles in the surrounding air, and therefore when, 
through the stagnation of sewage or constructive defects which 
allow of the re Lent ion of excrementilious mailers for several days 
in the sewer, putrefaction sets in and causes the generation of 
gases, the suspension ol zymotic matters in the air of the sewer 
is extremely likely to occur. 

3 It is therefore of the greatest importance to the Jiealih of 
towns, village;, and even isolated houses, that foul liquids should 
pass freely and quickly through sewers and drain-pipes, so as to 
secure iheir discharge from the sewerage system before putrefac¬ 
tion seta in 

Linnean Society, February 1 —Mr. G Bentham, FR.S , 
vice-president, in the chair —Messrs G Boulgei, Alfred S 
Heath, and William Metier, were elected Fellows of the Society. 
—Mr A W, Bennett exhibited, and made remarks on, certain 
specimens of insects illustrating mimicry , these had been cap¬ 
tured in Syria by Mr. N God man —An unusual form of double 
anemone, and some excessively large uak leaves gathered near 
Croydon, were shown by Mr S Stevens, and they evoked dis¬ 
cussion from the Chairman and other Fellows present —Sir J\ihn 
Lubbock then proceeded with Part 4 of his contributions on the 
habits of ants, bee*, and wasps In tins communication he 
illustrated by ingenious experiments his modus operand 1 of test¬ 
ing their faculties, dispositions, habits, &c , by someLhmg or a 
double F apparatus ( In), whereby an interval of three-tenths 
of an inch, either by a drop from above or reaching upwards the 
distance from below, alone prevented ants from gaining access to 
a covered gloss cell filled with larva?. They evidently had not 
the acumen to surmount Lhe three-tenths of open space, although 
they had for hours before been traversing the route and carrying 
off larvc previous to the small gap being made Industry was 
conspicuously shown by one specimen, wnich Sir John used to 
place in solitary confinement in a bottle for hours, and once for 
days, but the moment released It commenced its lab jrloui larva: - 
gaihering propensities. It seems, from other experiments, that 
ants in difficulties within light of their companions are by no means 
always assisted or relieved, other attractions, food and such like, 
possessing greater interest for Lhem Oa putting some specimens 
under the influence of chloroform, little or no notice wu taken of 
those insensible by their companions, the tendency apparently being 
to let friends lie and throw over the edge of the board strangers 
thus chloroformed. It seems that to get anti properly intoxi¬ 
cated wuh spint for experimental purposes is no easy matter, 
some recovering too quickly, and others remaining so thoroughly 
dead drunk as to come under the rank of lmpracdcables ; while 
between reeling friends and strangers the experimenter finds 
himself bafflud. The sober ants are exceedingly puzzled at 
finding their friends in such a condition. As a general rule they 
picked up drunken friend* and carried them to the neat, whilst 
Lhey threw Into the water and drowned strangers. In some in¬ 
stances confusion arose, for a few of the ■ Imogen were carried 
to the nest and friends tumbled into the water, but they did not 
return to the rescue of the friends, though strangers were after¬ 
wards expelled from the nest. Sir John expresses surprise that 
ants of one nest perfectly well know each other. Even after a 
year's separation old companions are recognised and amicably 
received, whereas strangers, particularly among the Lasims flavm , 
are almost invariably attacked and maltreated, even when Latte- 
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duced In the mixed company of old friends. Sight cannot be 
acute , for exrmple, in experiment! food was placed on a glass 
■lip a few inches from the nest, the straight road to and from the 
nest being soon familiar to the anti, but when the food had 
been shifted only a short dutance from iti first position it was long 
ere it waa discovered. Indeed they wandered from a few minute* 
to half an hour in the molt extraordinary circuitous routes before 
finding out the direct road between the nest and food, and via 
versA. Slavery m certain genera is a positive institution, the 
Amazon ants [Btdyirgus ru/escens) absolutely requiring slave 
assistants to clean, to dress, and to feed them, else they will 
rather die than help themselves, though food be close at hand 
A curious blind woodlouse (Platyartkrus hoffmamegti) is allowed 
house room by the ants, it acts os a kind of scavenger, the ants 
taking little notice of the woodlice, and even migrate leaving 
them behind Some new speues of Diptera of the family Pho- 
ride he finds to be parasitic on our house ants ; and Mr Vernal 
has recently described these interesting forms.—A paper on the 
aspects of the vegetation of Rodriguez was read by Mr I Bailey 
Balfour, who accompanied as botanist the Transit of Venus Ex¬ 
pedition in 1874 It seems that, like the flora of St. Helena, that 
of Rodriguez has undergone great changes, partly by human and 
other agencies. It is insular, dry, and temperate rather than 
humid, and tropical m character The facies is predominantly 
Asiatic, though forms of Ma«*carene type, and even Polynesian 
and American forms, are sparsely met with The leaves of many 
plants Mr Balfour observed exhibited hetcromorphism of a 
nnrkcd kind, and this be demented with some fulness, remarking 
that while a*, a whole in degree and kind variable, yet among 
species the leaf variation is pretty uniform.—The fungi of Lhe 
Challenger Expedition (third notice), by the Rev. M. J Berkeley, 
and on Steere's collection of tropical ferns, by Prof, Harrington, 
U S , were papers announced and taken as read 

Zoological Society, February 20—Prof Flower, F.K.S , 
vice president, in lhe chair —Mr. Osbert Salvin, F.R S , ex¬ 
hibited a senes of drawings taken during Hunter’s voyage to 
Australia in 1788-92, wherein Duke of York Island as it then 
existed was depicted, together with vanous objects of natural 
history —A communication wa* read from Prof. Owen, C, B , 
containing an account of some additional evidence recently ob¬ 
tained of the former existence of extinct birds allied to lhe genus 
Diomomis in Australia —Mr Sdater read a paper on the birds 
collected by the Rev. George Brown on Duke of York Island 
and on the adjoining parts of New Ireland and New Britain. 
Eleven species were described at new to science, amongsL which 
were a new Kingfisher proposed to be called Tatiysiptera ntgri- 
ctps, and a new Pigeon Lo which the name* of Maeropygta brawm 
was assigned.—Dr G. E Dobson read a paper on a collection 
of Bats collected by the Rev George Brown in Duke of York 
Island and the adjacent parts of New Ireland and New Britain. 
Amongst these four were considered to belong lo undesenbed 
species, and one of these to a new genu* of the Frugivorous Bata, 
proposed to be colled Melonydern —Mr Edward R Alston 
read a paper on the Rodents and Marsupials collected by the 
Rev G Brown in Duke of York Island, New Britain, and New 
Ireland The species, six in number, were either identical with 
New Guinea forms or nearly allied. For the three new species the 
names of Mus browm , Uromys ru/eseens, and Macropus lugens 
were proposed.—Messrs. O Salvin and F. Du Cane Godman 
read the descriptions of a collection of Lepidoptcra made by Lhe 
Rev, George Brown on Duke of York Island and its neighbour¬ 
hood. The series of Butterflies contained twenty-six gcneia and 
forty species, while In that of the Mo hi eleven genera v> ere 
represented by fonrteen species.—Mr. E. J Miers read a descrip¬ 
tion of the Crustacea collected by the Rev. G. Brown on Duke 
of Ymk Island. The collection, with one exception [Lyuosquilla 
armaria), belonged to the Dccapoda, and contained 111 all forty- 
four specimens representing sixteen species. Although none of 
the species were new to science, several were interesting and 
little-anown forms —Dr. A. Gunlher, FRS., read a paper on 
■ collection of Reptiles and Fishes made bv lhe Rev. George 
Brown on Duke of York Island, New Ireland, and New Britain. 
Of nine lizards represented in the collection one was described 
as new, and of eleven snakes three were considered to be hitherto 
unknown. Amongst the latter was a new genua and species of 
Eijcidse, proposed to be called Erebophts asper. —Mr. H. W. 
Bates read a paper on the Coleoptera collected by Mr. George 
Brown on Duke or York Island, New Ireland, and New Britain 
The collection comprised forty-four species, and contained some 
of the finest species of the New Guinea Fauna. Amongst these 


were msnv examples of a new Longlcorn, proposed to be called 
Batocera ounvni, offer its discoverer. 

Geological Society, February 7 —Prof T. Martin Duncan, 
FRS., president, in the chair—James Durham, Herbert 
William Harrison, William Hutchinson, H. M. Klaassen, 
Graeme Ogilvie, Joseph William Spencer, and Griffin W. Vj*e 
were elected Fellows of the Society.—The following communi¬ 
cations were read —On the chemical and minernlocical changes 
which have taken place in certain eruptive rocks of North 
Wales, by John Arthur Phillips, F.G S. In this paper th« 
author described the fehpathic rock of Pcnmaenmawr, which 
his been erupted through Silurian strata, and rises to a height of 
553 feet above the level of Lhe sea. The rock, which is com- 

E oied of crystalline felspar wiih minute crystals of some horn- 
tendlc mineral, is fine-grained and greenish grey, divided into 
beds by joints dipping north at an angle of about 45°, and again 
divided by double jointings, sometimes bo developed as to render 
the rock distinctly columnar. At the eastern end of the moun¬ 
tain the stone is so close in texture as often almost to resemble 
chert In the next two quarries westward the rock is coarser, 
and its jointing less regular In the most westerly quarry the 
stone is generally fresher in appearance, closer in groin, and 
greener In colour. All these stones are probably modification! 
of the same original rock From the chemical analysis of the 
rocks the author concludes that, supposing them all to have hod 
originally the same composition as the unaltered rock in Lhe 
most westerly quarry, that at the extreme east of the mountain 
has lost about 3 per cent of silica, and the olhers have leceivcd 
respectively an increase of 1 *35 and 0*77 per cent, of silica.— 
One new species of Belemnttes and Salema from the Middle 
Tertianes of South Australia/’ by Ralph Tate, F.G S , Pro¬ 
fessor of Natural Science in the University of Adelaide The 
author noticed the occurrence in deposits of supposed Miocene 
age in South Australia of a species of lielemnite (Belem rules 
senesans) and a Salema (S. lerttana) These fossils were ob¬ 
tained from Aldenga, twenty-six miles south of Adelaide, on the 
east coast of St Vincent's Gulf, where the long senes of sea- 
dilTs contains an assemblage of fossils identical with that of the 
Murray River beds. The Salmm is especially interesting on 
account of the discovery of a living species of the genus by the 
naturalists of the Challenger ,—On Mauisaurus gardneri (Seeley), 
an Elasmosauuan from the base of the gault at Folkstone, by 
Harry Govier Seeley, F L S , F G S , Professor of Geography 
at King's College, London. The author described the skeleton 
of a great long-necked Sauuan obtained by Mr J S. Gardner 
from the Gault of the cliff at Folkestone. T he remains obtained 
included a tooth, a long senes of vertebra, some nb«, bones of 
the pectoral arch, the Temur, and some phalanges, indicating a 
very large specie*, which the author referred, with some doubt, 
to the genus Mauisaurus of Dr Hector, founded upon a Saurian 
from the Cretaceous formation of New Zealand. He gave it the 
name of AJautsautus gardnert in honour of its discoverer. A 
small heap of pebbles was found in the neighbourhood of the 
ribs, and it was supposed that these had been contained in the 
stomach of the animal 

Anthropological Institute, February 13 —Mr. John Evans, 
F.R S , president, in the chair.—Miss Buckland read a paper 
on primitive agriculture, in which the value of the study of the sub¬ 
ject was explained, as determining migrations, &c., of nations in 
pre-histonc times. It was observed that agriculture could only 
have been practised by peoples having settled habitats, and was 
probably carried on then, as often is the case now, by women \ 
that agriculture was and u still unknown to some of the lower 
races who confine themselves to the cultivation of indigenous 
roots and fruit*, whilst the higher races cultivated vhe cereals. 
The origin of Lhe cereal* is still obscure, and maize, which has 
been considered indigenous to the New World, and unknown in 
Europe before the time of Columbus, was, in the opinion of Miss 
Buckland (based on the reports of recent travellers in Africa, 
Madagascar, New Guinea, China, &c.), cultivated by peoples 
which have never had intercourse with Europeans In America, 
China, And Ancient Egypt there are truces or a time anterior to 
that of the cultivation af the cereals ; and u similarity of myths, 
customs, &c», of China, Egypt, Peru, and Mexico leads to the 
conclusion that an allied pre«Aryon race Introduced cereals into 
all these countries. In tne discussion, Mr. Boyd Dawkins, the 
president, and othen took part—Mr. H. Hyde Clarke exhibited 
some weapons from the Amazon River, on which Mr. Franks 
and othen remarked —Lord RoseluJl exhibited a collection of 
very fine and large flint weapons, objects, &c , from Honduras. 
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The preiident, Mr. Blackmore, Mr Franks, and others spoke 
on the subject. 

Society of Telegraph Engineers, February 5,—Prof. 
Abel, F.R.S , in the chair ^The paper read was on shunts and 
their applications to electrometric and telegraphic purposes, by 
Mr. W, II. Prcece. Having briefly explained the Ielwi of shunts, 
Mr. Precee referred to the use of shunts for measuring purposes 
as well os to their early employment in practical telegraphy. The 
author entered minutely into the question of electro-magnetic 
induction, and gave the results of the experimental investigations 
on the "extracurrent upon which he has been recently engaged. 
The “ extra 11 current which is received from a simple coil of 
insulated copper wire being selected ns the unit, it was shown 
that by the insertion of a core as well as by varying the quantity 
of iron in the armature, the strength of the 11 extra 11 current might 
be Increased no leu than 2,238 times The means which should 
be adopted in order to counteract the prejudicial effects of the 
extra currents upon the speed of working were then described at 
length, and the employment of electromagnetic shunts in order 
to compensate for the static induction which proves so trouble¬ 
some on long lines was also fully gone into. 

Medical Microscopical Society, January 19.—Annual 
General Meeting —Dr, T. F. Tayne, prenidenr, in the cliair — 
The secretary 1 ! report for the year 1876 was read,—Twelve 
papers on important subjects were read during the year, of which 
four were illustrative of new forms of instruments applicable to 
medical histology —The number of members in December, 
1876, was 129.—The reining President. (Dr. Payne) then de¬ 
livered his address, m the course of which he remarked that 
the Society was passing through a crisis, having 0111grown 
its developmental stage, and that its sphere of usefulness was to 
be found rather among medical practitioners than among 
students, for whom it was first intended, After pointing out the 
special function of the Society to be the study of histology m 
its relation to medical practice and public healLh, the speaker 
passed in review the work done during the past year by the 
member! of the Society 

Victoria (Philosophical) Institute, February 19 —Dr C 
Brooke, F.U.S , in the choir.—Mr. Morshead read a paper on 
compaiaLive psychology. 

Boston 

Natural History Society.—Mr Hyatt's important contri¬ 
bution on the lifc-lustury of the group! of Ammonites {Proceed¬ 
ings, December, 1876) develops and applies in deLAil to ibe 
Suphanoceras group (of which A. humphresianus is an important 
member), hu doctrines as to the period in life at wWh specific 
peculiarities appear. He endeavours to prove that the species of 
a group inherit the characteristic! of their ancestors at earlier and 
earlier periods, until they become present even in the very young 
forms. lie further brings forward evidence of the inheritance 
of old-age or lemle characters which forebode the extinction of the 
group Thus the successive species of almost all large groups 
sooner or later inherit the senile features of their ancestors, so 
os to reproduce them at early stages, FurLher, there is a broad 
similarity between the senile characters In different groups. 

Paris 

Academy of Science*, February 19 —M. Peligot m the 
chair.—The following papers were read :—Meridian observation! 
of small planets, at the Greenwich and Pans Observatories, 
during the fourth tiimestre of 1876, communicated by M. Le 
Veiner.—The human species, by M. de Qualxerogea. An out¬ 
line of the views published in his new work on the subject.— 
Remarks of M. ChevreuI on a recent note of M, Rodnsrewski 
relative to phosphorescence of organic bodies — Properties 
common to canals, to conduit pipes, and to rivers with 
uniform flow (continued), by M, Eoileau.—MM, Dumas, 
Miln^Edwardi and Bourns gault were appointed a Com¬ 
mission to give an opinion on the matter of discussion bc- 
ls»Dr. Bastun and M Pasteur —On the air-jet in water, 
by M. de Romilly. When a steady jet is Sent normally against 
din Surface, and the tube gradually withdrawn, there 11 found a dis¬ 
tance at which a smooth pocket, deeper than broad, is made at the 
surface, showing often a slow rotation, and giving a sound, which 
is etMigtbuiedIf the same note be played on the violin. When 
a iefc is scat upwards Iran an orifice near the bottom of a vessel 
ot .water, a spherical air- chamb er forms about and under the 


orifice, becoming the buc of an ascending sir-column, which 
base is more than triple the diameter of the orifice. The column 
suddenly contract! near the orifice, then gradually widens. The 
author describes some other effects —On Kepler's problem, by 
M. de Gaspans,—On orthogonal systems comprising a family 
of surfaces of the Becond degree, by M. Darboux —Memoir 
on the methods employed for determination of the carves 
of astronomical objectives, accompanied with tables for abridg¬ 
ing the calculation, by M, Martin.—On a means of varying 
the focussing of a microscope without touching either the in¬ 
strument, ot the object, and without altering the direction 
of the line of vision, by M. Govl. Thu is based on the fact 
that the interposition between objective and object of a medium 
more refnngent than air, with plane parallel sides at right- 
angles to the axis of the microscope, will cause an apparent ele¬ 
vation of the object represented by d = t K , where d u Ihe 

elevation produced, e the thickness of the medium, and n Its 
index of refraction relatively to air or vacuum. He uses a vessel 
of liquid with glass bottom and varies the height of the surface 
either with a plunger or a communicating vessel.—New process 
of photomicrography, by M Fayel. The upper end of the micro¬ 
scope catches in a wooden frame on colonnettes, the aperiuie of 
this corresponding with that of a daik chamber which can be 
placed or removed at will In this chamber is a moveable 
plano-convex lens, and through it an image equal to that seen 
by the eye is thrown on sensitised glass —On the micro 
scope and the dark chamber, by M. Neyreneuf This gives 
some theoretical results from examination of Dr. Fay cl’s method, 
—On the manufacture of carbon conductors for the electric lamp, 
by M. Carid He reminded the Academy of his own experi¬ 
ments Moistening car bon-powder with syrups of gum, gelatine, 
&c , or fixed oils Lliii-kened with resins, he gets plastic and con¬ 
sistent pastei very suitable for making carbon points of Even 
Without other admixture, they give more light Lhan the ordinary 
carbons, in Lhe proportion of 1 25 to 1 —Study and determina¬ 
tion of the principal colouring matters used to falsify wiues, by 
M Chanal.—On the action of alkaline sulphocyanates on chlor- 
hydiatcs of alkalies of the fatty senes, by M De Clermont — 
Action of electrolytic oxygen on glycol, by M. Renard.—On the 
discharge of the torpedo, studied wiLli Lippmann'j electrometer, 
by M Matey. If the discharge of a torpedo, much weakened, 
be directed into the electrometer, the mercury moves m the posi¬ 
tive direction, in a jerky way, progressing always mure than it 
goes back This shows a striking analogy to the phenomena of 
muscular contraction.—On the localisation of copper 111 Lhe 
system, aftei mgeation pf a salt of this metal, by M, Uabuteau. 
It would be rash to affirm poisoning with a salt of copper, be¬ 
cause eight or even twelve centigrammoi of the metal might be 
found in the liver Salts of copper are less poisonous than 
hitherto supposed —On the first development of a star-fish, by 
M. Fol.—On the hair of vine-shoots, applied to manufacture uf 
paper, by M. Boutin —On the reconcilement of moral liberty 
with scientific determinism, by M. Boussinesq. 
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J CIENTIFIC WORT HIES 

X.—Hermann Ludwig Ferdinand Helmholtz 

HE contributions made by Helmholtz to mathema¬ 
tics, physics, physiology, psychology, and esthetics, 
are well known to all cultivators of these various subjects 
Moat of those who have risen to eminence in any one of 
these sciences have done so by devoting their whole atten¬ 
tion to that science exclusively, so that it is only rarely that 
the cultivators of different branches can be of service to 
each other by contributing to one science the skill they 
have acquired by the study of another. 

Hence the ordinary growth of human knowledge is by 
accumulation round a number of distinct centres. The 
time, however, must sooner or later arrive when two or 
more departments of knowledge can no longer remain 
independent of each other, but must be fused into a con¬ 
sistent whole. But though men of science may be pro¬ 
foundly convinceifrof the necessity of such a fusion, the 
operation itself is a most arduous one. For though the 
phenomena of nature are all consistent with each other, 
we have to deal not only with these, but with the hypo¬ 
theses which have been invented to systematise them , 
and it by no means follows that because one set of obser¬ 
vers have laboured with all sincerity to reduce to order 
one group of phenomena, the hypotheses which they have 
farmed will be consistent with those by which a second 
set of observers have explained a different set of pheno- 
nomena. Each science may appear tolerably consistent 
within itself,but before they can be combined into one, each 
must be stripped of the daubing of untempered mortar by 
which its parts have been prematurely made to cohere 

Hence the operation of fusing two sciences into one 
generally involves much criticism of established methods, 
and the explosion of many pieces of fancied knowledge 
which may have been long held in scientific reputation. 

Most of those physical sciences which deal with things 
without life have cither undergone this fusion or arc in a 
fair state of preparation for it, and the form which each 
finally assumes is that of a branch of dynamics. 

Many cultivators of the biological sciences have been 
impressed with the conviction that for an adequate study 
of their subject a thorough knowledge of dynamical 
science is essential. But the manner in which some of 
them have cut and pared at the facLs in order to bring the 
phenomena within the range of their dynamics, has tended 
to throw discredit on all attempts to apply dynamical 
methods to biology. 

We purpose to make a few remarks on a portion of the 
scientific work of Helmholtz, who is himself the most 
illustrious example not merely of extensive acquaintance 
with science combined with thoroughness, bat of a tho¬ 
roughness which of itself demands the mastery of many 
sciences, and in so doing makes its mark on each. 

Hermann Ludwig Ferdinand Helmholtz was born 
August 31, iSai, at Potsdam, where his father, Ferdi¬ 
nand Helmholtz, was Professor of the Gymnasium. His 
mother, Caroline Penn, was of an emigrated English 
family. His father 1 ! means would not admit of his study¬ 
ing science otherwise than as a medical student. He 
Vol. xv.—No, 384 


therefore became a military surgeon, and continued in 
that position till the end of 1848, when he was appointed 
Assistant of the Anatomical Museum of Berlin, and 
Teacher of Anatomy at the Academy of Arts. In the 
following year he went to Kbmgsberg, in Prussia, as Pro¬ 
fessor of Physiology. In 1856 he became Professor of 
Anatomy and Physiology at the University of Bonn ;'in 
1859, Professor of Physiology at the University of Heidel¬ 
berg , and, in 1871, Professor of Natural Philosophy to 
the University of Berlin 

It was during his career as a military surgeon that he 
published his celebrated essay on 11 The Conservation of 
Energy " 

The science of dynamics has been 50 long established, 
that it is hardly conceivable that any addition to its 
fundamental principles should yet remain to be made. 
But in the application of pure dynamics to actual bodies 
a great deal remains to be done. The great work for the 
men of science of the present age is to extend our know¬ 
ledge of the motion of matter from those instances in 
which we can see and measure the motion to tho^e in 
which our senses are unable to Lrace iL, For this purpose 
we must avail ourselves of such principles of dynamics 
as are applicable to cases m which the precise nature of 
the motion cannot be directly observed, and we must also 
discover methods of observation by which effects which 
indicate the nature of the unseen motion may be mea¬ 
sured It is unnecessary here to refer to the labours of 
the different men of science who, each in his own way, 
have contributed by experiment, calculation, or specula¬ 
tion, to the establishment of ihc principle of the conser¬ 
vation of energy, but there can be no doubt that a very 
great impulse was communicated to this research by the 
publication 111 1847, of Helmholtz's essay 11 Ueber die 
Erhaltung dcr Kraft," which we must now (and correctly, 
as a matter of science) translate Con^nvatian of Emrgy , 
though in the translation which appeared in Taylor 1 * 
“Scientific Memoirs, 1 ' the word K?aft was translated 
Forte in accordance with the ordinary literary usage 
that time. 

In this essay Helmholtz showed that if the forces 
acting between material bodies were equivalent to attrac¬ 
tions or repulsions between the particles of these bodies, 
the intensity of which depends only on the distance, then 
the configuration and motion of any material system 
would be subject to a certain equation, which, when ex¬ 
pressed in words, is the principle of the conservation of 
energy 

Whether this equation applies to actual material 
systems is a matter which experiment alone can decider 
but the search for what was called the perpetual motion 
has been earned on for so long, and always in vain, 
that we may now appeal to the united experience of a 
large number of most ingenious men, any one of whom, 
if he had once discovered a violation of the principle, 
would have turned it to most profitable account. 

Besides this, if the principle were in any degree incor¬ 
rect, the ordinary processes of nature, carried on as 
they are incessantly and in all possible combinations, 
would be certain now and then to produce observable 
and even startling phenomena, arising from the accu¬ 
mulated effects of any slight divergence from the principle 
of conservation. 

u 
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But the scientific importance of the principle of the 
conservation of energy does not depend merely on its 
accuracy as a statement of fact, nor even on the remark¬ 
able conclusions which may be deduced from it, but on 
the fertility of the methods founded on this principle. 

Whether our work is to form a science by the colliga¬ 
tion of known facts, or to seek for an explanation of ob¬ 
scure phenomena by devising a course of experiments, 
the principle of the conservation of energy is our unfail- 
ing guide. It gives us a scheme by which we may ar¬ 
range the facts of any physical science as instances of 
the transformation of energy from one form to another. 
It also indicates that in the study of any new phenomenon 
our first inquiry must be, How can this phenomenon be 
explained as a transformation of energy? What is the 
original form of the energy ? Whatois its final form ? and 
What are the conditions of the transformation ? 

To appreciate the full scientific value of Helmholtz's 
little essay on this subject, we should have to ask those 
to whom we owe the greatest discoveries in thermody¬ 
namics and other branches of modern physics, how many 
times they have read it over, and how often during their 
researches they felt the weighty statements of Helmholtz 
acting on their minds like an irresistible driving-power. 

We come next to his researches on the eye and on 
vision, as they arc given in his book on Physiological 
Optics. Every modern oculist will admit that the ophthal¬ 
moscope, the original form of which was invented by 
Helmholtz, has substituted observation for conjecture m 
the diagnosis of diseases of the inner parts of the eye, and 
has enabled operations on the eye to be made with greater 
certainty. 

But though the ophthalmoscope is an indispensable aid 
to the oculist, a knowledge of optical principles is of still 
greater importance. Whatever optical information he 
had was formerly obtained from text-books, the only 
practical object of which seemed to be tu explain the con¬ 
struction of telescopes They were full of very inelegant 
mathematics, and most of the results were quite inappli¬ 
cable to the eye. 

The importance to the physiologist and the physician 
of a thorough knowledge of physical principles has often 
been insisted on, but unless the physical principles are 
presented in a form which can be directly applied to the 
cojnplex structures of the living body, they arc of very 
little use to him ; but Helmholtz, Donders, and Listing, by 
the application to the eye of Gauss's theory of the cardinal 
points of an instrument, have made it possible to acquire 
a competent knowledge of the optical effects of the eye by 
a few direct observations. 

But perhaps the most important service conferred on 
science by this great work consists in the way in which the 
study of the eye and vision is made to illustrate the con¬ 
ditions of sensation and of voluntary motion. In no depart¬ 
ment of research is the combined and concentrated light 
of all the sciences more necessary than in the investiga¬ 
tion of sensation. The purely subjective school of psy¬ 
chologists used to assert that for the analysis of sensation 
no apparatus was required except what every man carries 
'Within himself, for, since a sensation can exist nowhere 
except in our own consciousness, the only possible 
method for the study of sensations must be an un¬ 
biased contemplation of our own frame of mind Others 


might study the conditions under which an impulse is 
propagated along a nerve, and might suppose that while 
doing so they were studying sensations, but though such 
a procedure leaves out of account the very essence of the 
phenomenon, and treats a fact of consciousness as if it 
were an electric current, the methods which it has sug¬ 
gested have been more fertile in results than the method 
of self-contemplation has ever been 

But the best results are obtained when we employ all 
the resources of physical science so as to vary the nature 
and intensity of the external stimulus, and then consult 
consciousness as to the variation of the resulting sensation. 
It was by this method that Johannes Muller established 
the great principle that the difference in the sensations 
due to different senses does not depend upon the actions 
which excite them, but upon the various nervous arrange¬ 
ments which receive them Hence the sensation due to 
a particular nerve may vary in intensity, but not in qua¬ 
lity, and therefore ihe analysis of the infinitely various 
states of sensation of which we are conscious must con¬ 
sist in ascertaining the number and nature of those simple 
sensations which, by entering into consciousness each in 
its own degree, constitute the actual state of feeling at any 
instant. 

If, after this analysis of sensation itself, we should 
find by anatomy an apparatus of nerves arranged in natu¬ 
ral groups corresponding in number to tlie elements of 
sensation, this would be a strong confirmation of the cor¬ 
rectness, of our analysis, and if we could devise the means 
of stimulating or deridcning each particular nerve in our 
own bodies, we might even make the investigation physio¬ 
logically complete. 

The two great works of Helmholtz on (t Physiological 
Optics ,J and on the 11 Sensations of Tone," form a splendid 
example of this method of analysis applied to the two 
kinds of sensation which furnish the largest proportion of 
the raw materials for thought. 

In the first of these works the colour-sensation is inves¬ 
tigated and shown to depend upon three variables or 
elementary sensations. Another investigation, in which ex¬ 
ceedingly refined methods are employed, is that of the mo- 
tions of the eyes. Each eye bas six muscles by the combined 
action of which its angular position may be varied in each 
of its three components, namely, in altitude and azimuth as 
regards the optic axis, and rotation about that axis. There 
is no material connection between these muscles or their 
nerves which would cause the motion of one to be accom¬ 
panied by the motion of any other, so that the three 
motions of one eye are mechanically independent of the 
three motions of the other eye. Yet it is well known that 
the motions of the axis of one eye are always accom¬ 
panied by corresponding motions of the other, This 
takes place even when we cover one eye with the fingers, 
We feci the cornea of the shut eye rolling under our 
fingers as we roll the open eye up or down, or to left or 
right j and indeed we are quite unable to move one eye 
without a corresponding motion of the other. 

Now though the upward and downward motions are 
effected by corresponding muscles for both eyes, the mo¬ 
tions to right and left are not so, beingproduced by the 
inner muscle of one eye along with the outer muscle pf 
the other, and yet the combined motion is so rejpdar, 
that wo can move our eyes quite freely while maintaining 
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during the whole motion the condition that the optic axes 
shall intersect at some point of the object whose mo¬ 
tions we are following. Besides this, the motion of each 
eye about its optic axis is found to be connected in a 
remarkable way with the motion of the axis itself. 

The mode in which Helmholtz discusses these pheno¬ 
mena, and illustrafea the conditions of our command over 
the motions of our bodies, is well worth the attention of 
those who are conscious of no limitation of their power 
of moving in a given manner any organ which is capable 
of that kind of motion. 

In his other great work on the /* Sensation of Tone as 
a Physiological Basis for the Theory of Music," he illus¬ 
trates the conditions under which our senses are trained 
in a yet clearer manner. We quote from Mr. Ellis’s 
translation, p 95 — 

14 Now practice and experience play a far pi cater part 
in the use of our senses than we are usually inclined to 
assume, and since, as just remarked, our sensations 
derived from the senses are primarily of importance only 
for enabling us to form a correct conception of the world 
without us, our practice in the observation of these sensa¬ 
tions usually does not extend in the slightest degree 
beyond what is necessary for this purpose. We arc 
ceitmnly only far too much disposed to believe that we 
must be immediately conscious of all that we feel and of 
all that enters into our sensations. This natural belief, 
however, is founded only on the fact that we are always 
immediately conscious, without taking any special trouble, 
of everything necessary foi the practical purpose of form¬ 
ing a correct acquaintance with external nature, because 
during our whole life we have been daily and hourly 
using our organs of sense and collecting results of expe¬ 
rience for this precise object.” 

Want of space compels 113 to leave out of consideration 
that paper on Vortex Motion, in which he establishes 
principles in pure hydrodynamics which had escaped the 
penetrative power of all the mathematicians who preceded 
him, including Lagrange himself; and thoae papers on 
electrodynamics where he reduces to an intelligible and 
systematic form the laborious and intricate investigations 
of several independent theorists, so as to compare them 
with each other and with experiment. 

But we must not dwell on isolated papers, each of which 
might have been taken for the work of a specialist, though 
few, if any, specialists could have treated them in so able 
a manner. We prefer to regard Helmholtz as the author 
of the two great books on Vision and Hearing, and now 
that we are no longer under the sway of that irresistible 
power which has been bearing us along through the 
depLhs of mathematics, anatomy, and music, we may 
venture to observe from a safe distance the whole figure 
of the intellectual giant as he sits on some lofty cliff 
watching the waves, great and small, as each pursues its 
independent course on the surface of the sea below. 

11 1 must own,” he saya, 11 that whenever I attentively 
observe this spectacle, it awakens in me a peculiar kind 
of Intellectual pleasure, because here is laid open before 
the bodily eye what, in the case of the waves of the in¬ 
visible atmospheric ocean, can be rendered intelligible 
QDly to the eye of the understanding, and by the help 
of a long series of complicated propositions."—('* Ton- 
empfindungen,” p, 4a). 

Helmholtz is now in Berlin, directing the labours of 
able men of science in his splendid laboratory. 1 et us 
hope that from his present position he will again take a 


comprehensive view of the waves and ripples cf our intel¬ 
lectual progress, and give us from time to time his idea 
of the meaning of it all. 

J. Clerk Maxwvll 


THE UNIVERSITIES BILL 

EOPLE’S notions of "reform” differ very much 
according to their interest in or knowledge of the 
kind of thing to be leformed. At present there is much 
talk of university reform, but there is really no proposi¬ 
tion before the public for reforming the universities. 
The Government Bill is simply intended to adjust 
certain parts of the machinery of the ancienL corpora¬ 
tions at Oxford and Cambridge and to oil the wheels 
which with the lapse A of time have become rusty. 
There is 110 intention to make Oxford and Cambridge 
wl it they were three centuries ago—namely universities 
m the sense in which the word 11 university" is applied 
(excepting the cases of London and Durham) to every 
other institution claiming the title in civilised Europe. 
The historic process by which the endowed boarding¬ 
houses at Oxford and Cambridge known as colleges fell 
into the hands of the clerical party, and subsequently 
became possessed of the sole control of the university, 
suppressing the higher Faculties, with the exception of 
the Theological, and driving from die university all 
students but those who could afford to make a ruinous 
annual payment to the cooks, butlers, scouts, and tutors 
of one college or another in exchange for indifferent board 
and lodging and a 41 religious education ” in a school-boy's' 
horn-book, under the disciplinary syslem devised by the 
Jesuits, is not to be reversed. No re-consLitution of the 
Faculties—the absolutely essential step in the reformation 
of decayed universities—15 proposed, nor is the Dachelor- 
of-Arts curriculum to be relegated to iLs proper place— 
the picparatory schools. The colleges are still to have it 
all their own way, are to be allowed still Lo compete with 
one another in buying at the rate of 100/. a year the 
chances of distinction which a promising achool-boy can 
give by entering his name on the college-books , they aTe 
util] to pursue the fruitless task of training these youths 
so as to obtain for the college the largest possible number 
of 41 first classes ” in an examination arranged and con¬ 
ducted by the colleges (whose representatives far outnum¬ 
ber the professoi late) in subjects and methods which the 
student should either have dropped at the threshold of 
the university or should puisne m a spirit and with a 
thoroughness incompatible with the conditions of these 
competitive examinations. Prize fellowships awarded 
by competuive examination are still to be the in¬ 
centives to these mercenary studies on the part of 
the young men ; the university professor, even though 
he may be milltiplied by two, is still to occupy the am¬ 
biguous position which is at present his lot—by right the 
director of the studies connected with his chair, but, in 
fact, shorn of the privileges and functions of his office 
through the eager competition of colleges for examina¬ 
tion honours and tutorial fees. Worse than all, the ridi¬ 
culous 44 matriculation” examinations are not to be 
superseded by a thorough university matriculation exami¬ 
nation—to the want of which the disgraceful inefficiency 
of school-teaching in all our public schools is due. 
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It is true that it ii only within the last quarter of a 
century that the full supremacy of the Theological Faculty 
in Oxford has been attained by the practically complete 
effacement of the Medical Faculty, the Regius and 
Clinical chairs in which are now held by one professor, 
who appears to have acquiesced in the total cessation of 
medical study in Oxford. It is also true Lhat within the 
same period the Faculty of Laws has made a partial re¬ 
appearance, and musters a few non-professional students, 
whilst under the stimulus afforded by competitive exami¬ 
nation and prize fellowships, something more in quantity 
than, but still identical in kind with, the class-work taught 
at school to boys of from fifteen to eighteen years of age, 
is now sedulously driven into the undergraduate's brain by 
his college tutors and lecturers It will also be adduced 
by the apologists of the present university that 

over 80,000/ have been spcnL at Oxford on a palatial 
edifice for the encouragement of the long-ncglecLed 
studies which are ranked as physical science It should, 
however, be thoroughly understood that the sum in ques¬ 
tion has been primarily devoted to the production of an 
architectural monstrosity, the University Museums, which 
though pleasing to the .esthetic persons who invenled it, 
docs not provide the accommodation which the subjects 
require, nor even so much as could, in the absence of 
aesthetic muddling, have been obtained for a fourth part 
of the sum quoted with so much assurance, 

The actual facts which are given below show what is 
the constitution of the University of Oxford in the way of 
professors, college-teachers, and students, and to what 
studies they respectively devote themselves. These 
figures entirely lefutc Mr. Lowe’s recent statements to the 
effect that whilst the honour-man at Ovfoid has a good 
education, and the pass-man a very bad one—the 
pass men far outnumber the honour-men Clearly Mr. 
Lowe had not troubled himself to ascertain the facts 
before making his attack, which was intended to show 
the danger of allowing the Owens College to become 
a university Mr. Lowe's conception of a university is 
limited by the model of that which he represents, and 
accordingly there is little comfort to be derived from his 
attacks on Oxford for those who believe in " the univer¬ 
sity ” as it exists in the great German home of univer¬ 
sities. 

All that has been written and said within the last three 
months on the university question shows that there is a 
most serious ignorance among our public men of what 
universities are, what they can do, are doing, and how they 
do it, both in Great Britain and abroad. Only two 
members of the House of Commons, Dr. Lyon Playfair 
and Mr. Grant Duff, appear Lo have so much as an ele¬ 
mentary acquaintance with the subject on which they are 
about to legislate. Even Mr, Goldwin Smith, who has 
returned to England full of wisdom gained in the Far 
West, expresses his belief in the college system because, 
forsooth, certain mushroom institutions in America 
which are defective as universities, have no colleges or 
boarding-houses Had Mr. Goldwin Smith travelled 
east instead of west, he might have formed other and 
sounder conclusions after a study of German uni¬ 
versities. 

Under these circumstances, though it is a matter of 
profound concern, it is not surprising that the Government 


Bill contemplates no change which will re-create Oxford 
and Cambridge as universities. They will remain each 
a congeries of finishing schools for the sons of the 
wealthier classes—where a man may learn, as Dr. Lyon 
Playfair has said—how to spend a thousand a-year, and 
to spend it with some discretion, but not how to 
earn a thousand a-year—how to make himself a useful 
member of society valuable at that rate. 

To fit a man for a career in life, the task which is 
undertaken by every other university worthy of the 
name, is absolutely what Oxford and Cambridge refuse 
to do, and what legislators ought to force them to do, 
Poor men, or men of moderate means, can only afford to 
send Lhcir sons to an English university in order that 
they may become clergymen or schoolmasters, or on the 
chance that, as in the Chinese mandarin selection, they 
may, by submission to the tyranny of a competitive 
examination, win a prize fellowship. 

Those who desire and see in the future a true univer¬ 
sity reformation—having nothing favourable to their 
views to expect from the action of the Commissioners 
appointed without definite inductions by the present 
Government Bill—have none the less much to fear and 
to combat. It is admitted on all hands that the powers 
of the Commissioners are very great, though they are not 
dffinitely instructed as to how they are to employ those 
powers. Practically it will come 10 this, that the Com- 
missioneis will simply empower the resident fellows of 
colleges to do what they have long wished and sketched 
out, namely, to marry and settle down permanently in 
the university as college lecturers and tutors. This 
boon will be granted to the colleges in exchange for an 
immediate ten and a prospective lifty thousand a year, 
which will go to paying for new university buildings and 
for some new (as well as additions to the stipends of 
some old) professorships. 

The new professors will be in the same ignoble position 
as the old ones, since no change in the constitution of 
the government of the university is contemplated, and 
there 15 no reason lo suppose that they will make the 
university more remarkable foi research and less remark¬ 
able for apathy, than does the existing body. The cleri¬ 
cal restriction on headships of colleges —sinecures varying 
in value from i,ooo/. to 2,000/. a year— may be removed 
by the Commissioners, but is not necessarily to be so; 
nor is provision made for abolishing headships altogether. 
The nature of the duties of the college lecturers and 
tutors who will become a more formidable body than 
ever, when allowed to root themselves with family sur¬ 
roundings, will not be regulated by the Commissioners, 
nor the subjects which they shall teach. At the same 
time the non-resident fellows will have their term of 
tenure limited, and their influence m college government 
will be diminished, even if they are not altogether ex¬ 
cluded from a share in it. The result of these changes 
will be greatly to strengthen the college system of pre¬ 
paring pupils for the examination race-course, and to 
render it more difficult than ever to remove the injurious 
antagonism which at present prevents any real co-operation 
among the colleges for the common good of the university. 
The cessation of this antagonism might hive been effected 
once and for all by empowering the Commissioners to re¬ 
constitute the Faculties, and to combine In them equally 



NATURE 


393 


March 8, 1877] 


all college teachers and professors, to be organised into a 
senes of consentaneous teaching bodies, one in each 
Faculty. 

In sketching what seems a possible and satisfactory 
scheme for the university reform of the future, it is de¬ 
sirable first of all to ascertain what sum of money can be 
spent with advantage in a single locality like Oxford , 
and, secondly, what can be reasonably done with the 
surplus funds now administered through Oxford It ap¬ 
pears that about 400,000/ a year may be reckoned as the 
immediate prospective revenue of the colleges and uni¬ 
versity of Oxford OF this, 150,000/. a year would nobly 
endow a leformed Oxfoid, leaving 250,000/. a year for 
other purposes. The University of Oxford is generally 
regarded as a place, whereas it is essentially a corpoi alien . 
Whilst the University could not with benefit dispense 
moic than 150^x30/, a yenr within the city of Oxford, Lhere 
is no leason why it should not have a scries of institu¬ 
tions connected with it in London, or even in other great 
cities The universities founded in this way by the sur¬ 
plus levenucs of Oxford and Cambridge in London, Ibr- 
mingham, Manchester, Leeds, and Bristol, should be 
equally endowed with ihe parent universities, and might 
form as do Lhe German universities a scries of co-opciating 
institutions from one of which to anothei the student 
could pass as the special direction of his studies might 
determine, and the professorial positions in which (of 
graduated value) would furnish a ladder to be climbed 
by those who devote themselves to the professorial 
career. 

Leaving the question aside, as to the ultimate disposal 
of surplus levenucs, Lhere is no doubt lhaL with the intro¬ 
duction nf a system of piofcssoual teaching, combined 
with a ligfa pass examination, and Lhe lemoval of the 
baneful “ competition for honours,” Oxfoid could be 
maintained m external appearance much as it is with 
150,000/ a year of endowment The college buildings 
would remain as boarding-houses and would have to 
compete as such with the ordinary lodgings in the city. 
There would be a limited number (two or three in each 
college! of domestic "tutois 7 ' or house-masters to pre¬ 
set ve order and give advice to the students resident 111 
colleges, whilst the entire teaching would be performed 
by the greatly-increased professonal staff. 

With or without the more radical points of this change, 
any Bill professing to reCoim Oxford and Cambndge 
ought to embrace the following provisions, or some at 
least of them, none of them arc comprised in the Govern¬ 
ment measure 

1. The creation of new professorships and their arrange¬ 
ment with the old ones in Faculties (say Theology, Law, , 
Medicine, Physical Science, and Literature), on as Lom- ’ 
plete a scale as the most fully-developed German uni¬ 
versity presents—say Leipzig—where with a total revenue 
of 50,000/. a year the University has 115 professors as 
against 43 in Oxford. 

a. The giving of the sole control of the curriculum of 
study in each Faculty to the official members of that 
Faculty, together with the sole light to appoint examiners 
and to elect to vacant professorships. The exisLing 
** Boards of Studies 99 might without difficulty be deve¬ 
loped into the required Faculties. 

3* The exclusion of all non-resident graduates and of 


persons not officially recognised as teachers (members of 
Faculties) from participation in university government. 

4, The imposition of a thorough matriculation examina¬ 
tion (to embrace the elements of physical science and 
other modem studies) on all Students seeking admission 
to the university ; the subjects of examination and 
standard to be arranged and determined by a committee 
of the faculties in concert with other great national educa¬ 
tional bodies. 

5 The abolition of <r collrge monopoly,” and the introduc¬ 
tion of free trade in the boarding and the teaching of 
undergiaduates—firstly, by permitting an undergraduate 
(whether enjoying a college scholarship or not) to reside 
where he may find the cheapest and best accommodation 
either in or out of college ; and secondly, by pro¬ 
hibiting any compulsory exaction from him of attend¬ 
ance on, or payment for, any teaching which he does 
not voluntarily select as the most likely to add to his 
knowledge, 01 to enable him to pass wiLh ciedit the only 
examination lie would have to undergo, viz , the " pass ” 
examination of the faculty, admitting him to the degree of 
Bachelor or of Master. 

6. The institution of a Doctor’s degree to be given ir 
the Faculty of Science, and in that of Literature after the 
degree of Bachelor, on presentation by the candidate of 
an original Lhcsis to be approved by the Faculty, and to 
be pub/ishtd (public ation being indispensable) 

7 The annual assignment from surplus lcvenue of 
some thousands a year to each Faculty to be dispensed 
by them in special missions, explorations, travels, and 
researches 

8 1 he genei al control by the State Government of the 
finances and public acts of the university The con¬ 
tinual control of a richly-endowed corporation by the 
State is an indispensable safeguard. 

9 The prohibition of the employment of any coIIcgiaLe 
or univcisity funds for any ecclesiastical purpose or for 
any other non-academic purposes 

10 The removal of all religious tests in connection 
with any office (professorial or other) held in the uni¬ 
versity or colleges, as well .is the abolition of all compul¬ 
sion in regard to religious observances such as are now 
exacted from undergiaduates. 

To make all or the major portion of the changes here 
advocated would be truly to change the character of our 
English universities. They would be restored to national 
uses as universities worthy of the name , they would 
cease to be the “ Kindergarten” of the wealihy classes, 10 
whom they belong by no right, and by whom they have 
long been appropriated and misused. 

APPENDIX 

Fads with fegard to Teachers and Students m the 
University of Oxford , denved from the “ University 
Calendar * 1 of 1875, 

There are about 2,400 undergraduates, or persons in 
\latu pupil lari , oh the College and University books , 400 
of these graduate in each year, the average time spent in 
the University being over four years. 

Of these 75 per cent, read for honours in the various 
schools or Faculties, whence it appears that there are 
about (probably less than) i,8oo students in Oxford 
reading for honours. Of these 1,800 it appears that 33 



394 


NATURE 


[March 8 , 1877 


per cent, read for the school of Litcne Humaniores 
(PhiIosophy,'Qassical History, and Philology), 20 per cent, 
for the school of Modern History, 17 per cent, for the 
school of Theology, 15 per cent, fpr the school of Law, 
7 per cent, for the school of Mathematics, and only 6'5 
for the school of Physical Science. 

Of the 2,400 undergraduates 24 per cent, hold college 
scholarships or exhibitions varying in value from 30/. to 
100/. a year, exclusive of scholarships or exhibitions 
granted by external bodies. 

There are at this moment 360 fellows of colleges, ex¬ 
clusive of heads and professors, of whom 140 (out of a 
total of 160 college lecturers and tutors) are resident and 
engaged in teaching. The average endowment of a fel¬ 
lowship is 250/. 

There are thirty-seven University professors and six 
University readers or assistant professors, of whom nine 
give no definite courses and have no pupils. They are 
distributed m subjects thus . Theology, five , Medicine, 
two , Law, four, and a reader ; Lit. Human, seven, and 
a reader ; Mathematics, three ; Physical Science, seven, 
and four readers ; Modern History, three, and a reader , 
Fine Art and Modem Languages, seven 

Taking the total number of teachers, both collegiate 
and professorial, and the total number of honour-students, 
according to the subjects which they respectively teach 
and pursue (which subjects may be ascertained from 
the calendar), we find that m Liters: Humaniores the 
proportion of collegiate and professorial teachers to 
students is 1 5’5 , in Mathematics, 1.6; in Physical 

Science, 1 7 ; in Modern History, 1.5, in Law, 
1 155. 

Estimating the average annual income of a college 
lecturer or tutor at 300/, we find that 75,000/, is the sum 
required to pay at this rate for 150 such persons. This 
sum is exactly what the scholarship fund (40,000/ ), plus 
I40 fellowships of 250/ each amounts to, so that, prac¬ 
tically, the teaching in Oxford colleges is paid for, not by 
the parents of undergraduates, but by a portion of the 
collegiate endowments—to wit, the scholarship fund and 
two-fifths of the fellowship fund 

The statement recently made by Sir John Lubbock in 
the debate on the Universities Bill in the House of Com¬ 
mons, to the effect that Oxford practically has done 
nothing for the development of the study of physical 
science, is amply justified by the above figures , there 
are only seven professors and four readers of all the 
various physical sciences in Oxford ; only one twenty- 
fourth of the undergraduate students in the place pursue 
the study of ph> sical science ; and of all the three hundred 
and sixty fellowships m the various colleges only Jive are 
held by persons (exclusive of professors) who have been 
eleettd to them m consideration of their attainments in 
physical science. In four more fellowships the application 
of mathematics to physics has been allowed to count in 
establishing a student's claim to such fellowship. 

The public schools teach physical science to so few 
boys, and teach it so inefficiently, that there are quite as 
many scholarships for excellence in this subject offered to 
the matriculating students as there are worthy candidates. 
The fact that the public schools never teach physical 
science to all their pupils and only as a rule to the dullest 
boys in the school, who tic carefully selected for this 


study 011 account of their failure in classics and mathe¬ 
matics, is simply due to the fact that 1 neither the colleges 
nor the university introduce any branch of physical science 
into any one of their compulsory examinations. And 
this fact is further explained by the fact that the college 
lecturers and tutors, and even the heads of houses, 
are, with few exceptions, men who have been school¬ 
masters, or who hope to be so, and who are identified in 
every way with the pedagogic profession. 

In fact, using the term without any offensive implica¬ 
tion, the College authorities, together with the school¬ 
masters, form a 11 ring ” whose interest it is to suppress a 
class of studies of which they are themselves ignorant. 
The university professoriate, which should act as a 
higher body, to control and stimulate the pedagogic class 
of teachers, is, as already mentioned, a nonentity. There 
is no such higher power—the “ University ” is ridden 
over rough shod by the 11 Academy for Young Gentle¬ 
men.” An Oxford Man 


THE BASQUES 

Essai sur la Languc Basque. Par F, Ribary. Traduit 
du Hongrois par J. Vinson, (Paris : F. Vicweg, 1877 ) 
Basque Legends, By W. Webster. (Griffith and Farren 
i877-) 

HE Etruscans perhaps excepted, there is no race that 
has had a greater attraction for the ethnologist and 
the student of language than the Basque. Defended by 
the mountain-fastnesses of the Pyrenees, with peculiar 
physiognomy, language, and manners, they seem to be 
the last waif and stray of a people and family of speech 
which have elsewhere disappeared. Whence did they 
come? and what 15 their kinship? are the two questions 
which have long been discussed warmly and to little pur¬ 
pose. Are we to regard them as the descendants of the 
ancient Iberi, and find their traces, with Wilhelm von 
Humboldt, in the local names of Spam, of Sicily, and of 
Southern Italy, or are we lo bring them from Africa on 
the one side, or from America on the other, or finally 
let them drop from the clouds, or grow up spontaneously 
on theii native soil ? Certain it is that languages like 
Basque were spoken in the north of Spain under Roman 
rule ; at least, the town called Graccuns, in honour of 
Tiberius Gracchus, is a genuine Basque compound of 
tn or htrt "city," like Ina Flavia, "the Flavian 
burgh" Exclusive of emigrants in South America, 

the present Basque population amounts to about 
800,000, of whom 660,000 are Spanish, and 140,000 
French. Their language has little resemblance to 

any other known tongue, whether ancient or modem* 
Exto claimed for it the privilege of having been spoken 
t n Paradise , and Larramcndi proudly named his gram¬ 
mar (1729) 11 El Impossible Vencido 1 "The Impossible 

Conquered.” The native works upon the language, how* 
ever, were all tainted with mysticism and want of scien¬ 
tific method, and it is only of late years that this interest¬ 
ing speech has been examined in the light of science and 
exact scholarship, and grammars composed which treat it 
in a rational way. Materials for the work have been pre¬ 
pared by the researches of Prince Lucien Bonaparte, who 
has accurately mapped out the several dialects of the 
language, has noted their individual characteristics and 
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peculiarities, and has actually discovered some fast- 
perishing dialects which had hithert^ remained unknown. 
His magnificent work on the Basque verb has, it may be 
said, created the scientific philology of the language. 

Basque, or Eskuara (probably meaning "mode of speak¬ 
ing”), as the Basques themselves call it, is an aggluti¬ 
native tongue, postfixing, for the most part, the sounds 
which express the relations of grammar. The grammar 
would be simple were it not for the verb, at once the 
wonder of native writers and the despair of foreign lin¬ 
guists. The verb incorporates the pronouns, having a 
different form for " I have, 11 “ I have it,” 11 1 have it for 
you,” &c., as well as (in some dialects) for addressing a 
woman, a man, a superior, and an equal. It possesses 
also three voices, two primary tenses, at least five moods, 
and more than one participle or infinitive. When ana¬ 
lysed these forms turn out to be amalgamations of the 
verbal stem with various pronouns and modifying par¬ 
ticles, but their origin is so obscured by phonetic decay, 
and their number is so immense, that we cannot much 
wonder if, according to the legend, the devil, having spent 
seven years at Burgos in the vain attempt to learn the 
language, was at last obliged to leave the Basques to their 
primitive simplicity and vutue. The eight principal dialects 
—Labourdin, Soulctm, Eastern Bas-Navarrais, Western 
Has-Navarrais, NorLhem Haut-Navarrais, SouLhern Haul- 
Navarrais, Guipuscoan, and Biscayan—differ a good deal 
from one another, and the three sub-dialects of Spanish 
Basque—Koncal, Aezcoan, and Salazarcse, have yielded 
to Tunce Bonaparte interesting archaic forms and words. 
It i« unfortunate that our knowledge of Basque does not 
reach back further than 1545, when the first book in the 
language—the ” Poems of Decheparc”—was printed, and 
a restoration of earlier grammatical forms must therefore 
rest solely upon a comparison of the existing dialects. 

The grammar of the Hungarian professor, which M. 
Vinson has translated into French, is an extremely good 
one, and its value has been increased by the introduction 
he has prefixed to it, as well as by the notes he has added by 
way of supplement and correction, and by a very useful and 
almost exhaustive Basque bibliography he has appended 
at the end These notes will form the subject of an article 
Frince Bonaparte is preparing for publication. Prof. 
Ribary's exposition of the intricacies of Basque grammar 
is singularly clear, and I know of no work from which 
Lhe foreign student could gain a better insight into the 
machinery of the verb or a better key to its multitudinous 
forms. Certain o&Lhese are compared with corresponding 
forms in Magyar, Vogul, and Mordvinian, which, like the 
Basque, are able to incorporate the objective pronoun. 
The volume may be heartily recommended for both scien¬ 
tific and practical purposes. 

While the Basque language has been attracting so 
much attention, the equally interesting and important 
folk-lore of the country has been almost wholly neglected. 
With the doubtful exception of Chaho, none of the 
Tasque legends were " even noticed till within the last 
two years, when M. d’Abbadie read the legend of the 
Tar taro before the Socidtd des Sciences et des Arts de 
Bayonne, and M. Ccrquand his ‘Ldgendes et Re'cits 
Populates du Pays Basque/ before the sister society at 
Pan.” Mr, Webster's book, therefore, is doubly welcomej 
consisting as it does of tales uA legends written down 


from the lips of the narrators, and literally translated into 
English with the co-operation of M. Vinson. Mr. Webster 
has divided the stories into (1) Legends of the Tartaro, 
(2) of the Heren-Suge, or Seven-headed Serpent, (3) 
animal tales, which are neither fables nor allegories, 
(4) legends of Basa-Jauna, Basa-Andre, and other Lamin- 
ak, or fairies, (5) tales of witchcraft, (6) Contes des 
Frfes, and (7) religious legends. The Tartaro is a one- 
eyed Cyclops, and what is told about him will interest 
classical scholars. He lives in a cave among his Hocks, 
and is blinded with a red-hot spit by the hero, who con¬ 
trives to escape by the help of the unsuspecting sheep. 
In some versions the story of the talking ring is com¬ 
bined with that of the Cyclops, and in one form of the 
legend communicated to me by M. d’Abbadie, and alluded 
to by Mr Webster, the hero is made to fight with a body 
without a soul. Grimm has quoted analogous stones to that 
of the Cyclops, among the Oghuzian Turks, Karelians, and 
others, and M. d’Abbadie heard an almost exactly simi¬ 
lar one in Eastern Africa, while Mr. Moseley has pointed 
out to me that the Chinese also have their "one-eyed people 
who live to the east of Chuk Lung, and have one eye 
in the centre of the face.” (See my “ Principles of Com¬ 
parative Philology,” second edition, pp. 321-323, and for 
an account of a Mongolian Cyclops, Mr. Howorth, in the 
'Journal of the K.A S , vii, 2 (1875J, p 232 ) It is within 
the bounds of possibility that the Greek myth of the 
Cyclops may have been boirowed by the colonists in 
Sicily or the voyagers to Tartessus from some ancient 
Basque population. However this may be, the legends 
of the seven-headed serpent connect themselves very 
strikingly with Western Asia. Accadian mythology had 
much to tell of “ a seven-headed serpent,” the dragon of 
Chaos, which tempted man to sin and waged war with 
Merodach, lhe Chaldean Michael. The Indian Vutra 
has but three heads, like the Orthios, the Kerberos, the 
Ekhidna, and the Klumrcra of the Greeks, but it is at least 
curious that Orthros, with Ins master Geryon, was local¬ 
ised at Cadiz in the later days of Greek mythology. 
Basa Jauna, again, 11 the wild man of the woods,” with his 
wife Basa-Andre, though once represented as a kind of 
vampire, is usually described as a sort of Satyr, reminding 
us not only of the classical Pan, but of the far older 
Chaldean Hea-bani, the friend and councillor of the 
Babylonian Heraklcs. Basa-Andre, says Mr. Webster, 
11 appears sometimes as a kind of mermaid, as a beautiful 
lady sitting in a cave and * combing her locks with a 
comb of gold/ in remote mountain parts.” 

On the whole, however, there is very little that is native 
in these Basque legends, at least so far as their origin 
and texture axe concerned. As Mr. Webster has noticed, 
the resemblance of many of them to the Keltic stories of 
the West Highlands is too minute to be the result of 
accident, while a Large part of them is familiar to us in a 
French or even a German form. How the Basques could 
have borrowed Gaelic stones is at present not easy 
to explain; it is more probable, however, that this took 
place through maritime intercourse at a comparatively 
recent period than at some remote date when the ancestors 
of the Kelts and the Basques may be supposed to have 
lived in close proximity. The impression left upon the 
mind by the legends Mr. Webster has collected is that 
the Basques are neither imaginative nor original, and 
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this is borne out by what he tells us of their unreasoning 
u adherence to what they believe to be the text of these 
old tales. i I don't understand it, but the history says 
so;' * it is so , 9 i the story says so;’ was positively 
affirmed again and again.*' This conservatism accounts 
for the survival of so many pagan ideas and t us toms 
among the people, among which the legends themselves 
may be reckoned The latter are believed like “the 
histones of the Bible, or the ‘Lives of the Saints’ In 
fact, the problem of reconciling religion and science pre¬ 
sents itself to the Basque mind in this strange guise— 
how to reconcile these narratives with those of the Bible 
and of the Church. The gencial solution is Lhat they 
happened before the Lime of which Lhe Bible speaks, or 
before Adam fell. They are sahtirreko is tor ritual — 

‘histories of the ancient law'—by which is apparently 
meant the time before Christianity. f 'Ihis happened, 
sir, in the time when all animals and all things could 
speak/ was said again and again by the narrators at the 
commencement of their story;’" a statement which 
curiously fits in with a similar belief among the Bushmen 
Altogether Mr. Webster has produced a most interesting 
book, and wc hope that the welcome given to it may 
induce him to make it but the fiist instalment of other 
researches among the folk lore of the Masques 

A. IT. S YY( F 


OUR BOOK SHELF 

French Accent By A. II. Keane (Aslicr and Co, 

1877.) 

This is an excellent and useful little pamphlet, in which 
the author claims to have discovered and formulated for 
the first time the laws which regulate French accentua¬ 
tion Putting aside the Ionic accent whirh usually falls 
on the last syllable of a word, and corresponds with the 
toned syllabic of the Latin or Italic original, we have 
three accents the acute, the grave, and the circumflex, 
which Mi Keane terms respectively the euphonic, the 
grammatical, and the historical The cucumflex denotes 
the loss of a sound, as do also Lhe acute when on initial 
r, and the gra\c when on final c. lhe grave is alone 
employed grammatically to indicate the grammatical 
changes of words, and Mr Keane lays down the two rules 
that u e followed by grammatical c mute, one consonant 
intervening, takes the grave accent/' and that 11 every un¬ 
accented e followed by one consonant not final is mute.” 
Mr. Keane shows himself well acquainted with the latest 
philological researches into the French language, and 
both pupil and teacher will find gicat assistance from his 
attempt to introduce Jaw and order into the nature and 
position of the French accents However, he is not 
altogether the first m the field, and it must be remem¬ 
bered that the philological ignorance of those who have 
stereotyped the use ot the accents has caused it to be 
somewhat arbitrary. The Ncufchatel Bible of 1535 has 
no act ents, and the first to employ them regularly, ihough 
somewhat capriciously, was Jacques Dubois, in the six 
teenth century. In “An Introductory for to Learn 
French trewly/* published by Du Guez, in London, pro¬ 
bably about 1560, the accents are written below the line. 

titude sur la Dcginerescence Physiolo^ique des Pcupla 
Ctviltsis. Par M. Tschouriloff. (Pans Leroux, 1876.) 

THIS ifl a careful and conscientious discussion of a class 
of statistics that have never been go carefully discussed 
before, and have in consequence been interpreted by dif¬ 
ferent \yr|ters in very different senses. There twq 


questions, both of which M. Tschouriloff answers in the 
affirmative, but which perhaps he does not always sepa¬ 
rate as clearly as cofild be wished ; the one is whether 
the French and other civilised nations are deteriorating 
in their physique^ and the other whether their deteriora¬ 
tion is due to the abstraction of able-bodied men to serve 
and perish in the army. He has no doubt as to the 
deterioration in France, Sweden, and Saxony; thus, in 
the latter country, the number of men too infirm to serve 
as conscripts has largely increased of late yeart; in 
1832-36, one-third of the men were rejected ; in 1850-54, 
one-half. He quotes numerous medical authorities, whose 
opinions are printed in the article, “ Kecrutement/' in the 
Dictwnnairc M£dical } to show the evil effects of industrial 
occupation on the health of factory workmen, and alludes 
to many other interesting facts of the same nature. But 
the bulk of the work is occupied in tracing the effects of 
the conscription on the French race The statistical ex¬ 
amination of the returns of the medical examiners is of a 
necessity very complex, allowances and corrections having 
to be made on many grounds. Even so apparently simple 
.1 problem as that of determining the amount of vigour 
abstracted from a population by the absence of a given 
fraction of them during a limited period, such as that of 
the great war, is in reality very complicated, and requires 
the free use of tables of mortality and of fecundity for 
different age*. The upshot of the author's inquiries is to 
show that the amount so abstracted is much greater than 
appears at first sight to be the case He therefore 
ascribes a very seriously damaging effect to the vigour of 
a population by the carrying on of great wars. It is truly 
sad to read the statistical tables of lhe increase in France 
of a long senes of such hereditary diseases as scrofula, 
harc-Jip, van cose veins, paralysis, madness, and skin 
maladies, due in large part to the propagation of the race 
by men who had been 1 ejected as too infirm to serve in 
the army, and to so many of the healthy men having been 
destroyed or displaced. This treatise will become a 
standard work of reference, both in respect to its conclu¬ 
sions and to the statistical operations by which they have 
been attained F. G. 

7 he Not than Banter of India, A Popular Account of 
the Jummoo and Kashmir Territories By Frederic 
Drew With Map and Illustrations. (London . Sun- 
fold, 1877) 

This is a popular edition of Mr. Drew’s valuable work on 
Jummoo and Kashmir, noticed in Nat URK, vol. xif. p 550. 
That work was perhaps too formidable for the geneial 
reader to undertake, and Mr. Drew has therefore done 
well in selecting from it those parts likely to be of general 
interest The selection has been judiciously made, and 
as the illustrations have been retained, and a map show¬ 
ing the races as well as the physical features, the work 
will be found of great value and interest by those who 
hesitate to undertake the larger volume. It deserves a 
wide circulation. 

The Two A men Las an Account of Sport and Travel . 
By Major Sir Rose Lambert Price, Bart. With Illus¬ 
trations, (London Sampson Low, 1877.) 

We took up this book with little expectation of finding 
much in it either edifying or interesting, and have been 
most agreeably disappointed. The authoi, in one of Her 
Majesty’s ships, touched at various places on the east and 
west coasts of bouth America, and although most of the 
ground has already been gone over, he has the faculty of 
seeing and describing the already known under new 
aspects. He also visited Mexico, California, and the 
Yosemitc region. From beginning to end the narrative 
is thoroughly entertaining, and even those who are well 
read in American travel will find that Sir Rose Price ia 
a,blq tq tell Lhqm much that new, 
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LETTERS TO THE EDITOR 

\Thi Editor does noi hold himself responsible for opinions expressed 
by his correspondents. Neither con he undertake to return , 
or lo correspond with the writers of refected manuscripts. 
No notice is taken of anonymous communications .1 

Nebulous Star in the Pleiades 

A short paragraph in a recent number of Na iure (vul xv B 
p 244) on the neoufoui star in the Pleiades appears to call far 
a few remarks. With reference to (he supposed difficulty of 
seeing with very large instruments a faint nebulosity in close 
proximity to a bright star, I may say, that the words of my 
assistant, quoted in Lhe paragraph referred to, viz., 11 The 
Merope nebula it niver perceived with Lord Kosse’s telescopes, 1 ' 
are perhaps a little loo strong. 

The entries relative to this object are five in number. In 
February, 1871, 11 Examined under very favourable circum¬ 
stances; no nebulosity seen " August, 1872, 11 Examined Merope 
for Tempel's nebulae ; not a trace of nebulosity visible " (Doth 
the above with the 3-foot reflector.) October, 1872, “Tempel'a 
variable nebula not found; sky dear 11 September, 1873, 
"Nothing seen, much false light in field." Decemljer, 1875, 
" Examined Merope in consequence of M. Tempel's letter {Ast 
Nach , No 2,045) : no nebulosity seen , only same little false 
light as around the other bright stars, sky very misty " 

It may be expected a prtort that imperfections of a certain 
class, such as dust and other opaque substances, will interfere 
more with the action of a speculum than of an object glass in 
searching for faint nebulosity near a bright star, inasmuch as in 
the former they will throw back and disperse over the held light 
which would otherwise have contributed to form the image of 
llie alar ; whereas in lhe laLter they will cause a general darken¬ 
ing by intercepting a certain percentage of light from stare and 
sky alike It may therefore still he possible that under peculiarly 
favourable atmospheric conditions, and with a speculum lust re- 
pohshed, we may stilL be able to delect the nebulosity, buL it 
appears far more probable that we must Look for an explanation 
of lhe difficulty of seeing the nebulosity to Lhe comparative 
smallness of field of so large an instrument, which in general 
prevents the simultaneous comparison of the star under observa¬ 
tion with neighbouring ones, and of a nebulous sky with an 
adjacent part free from nebulosity, so well as with a smaller 
telescope, and Lo Lhe greater brilliancy of the image or the star 
while the nebulosity about it is only as bright as in the smaller 
telescope. From D'Arreht'h remarks, quoted in Nature, it 
appean that such objects are seen with much difficulty with a 
large refractor also. 1 have myself noticed, particularly in work¬ 
ing with the six-foot reflector on the great nebula in Unon, that 
the fainter parts of the nebulosity, whether or not in the vicinity 
ol bright stars, could beat be seen willi a finding eye-piece of 26' 
held, of too low magnifying power to utilise more than two- 
thirds of the diameter or the speculum, and with my eighteen- 
inch Newtonian, the very faint nebulosity on the preceding side 
of the nebula could be much better traced * 

The absence of symmetry of the nebulosity round the star, as of 
that round 1 Ononis, should, however, enable real nebulosity to 
be more easily distinguished from false light than ill other cases. 
The more southern position of M. Tempers observatory probably 
gave him some slight advantage. 

It appears to be in the detection of minute stars and Lhe exa¬ 
mination of small details, where they exist, rather than in the 
search for faint diffused nebulosity, or nebulosity round stars that a 
large uncriure gives bo great an advantage, Rossk 


■‘The Movement of the Soil-cap 11 

Ll NDER the above heading Sir C. W. Thomson gives an inter¬ 
esting account of the " stone-riven 11 of the Falkland Islands in 
a recent number of Nature (vol xv. p. 359), and attributes 
their origin to a general movement of the (f soil-cap." Nothing 
can be clearer than his explanation of the mode in which the 
quartzites weather and break up on the bill-slopes, and one can 

J uite understand how the resultant debris is gradually brought 
own into the valleys by the agents of change he refers to But 
it is hard to see how these agents, after having got the dibns 

J ? S —Although the faint diffused nobulpMly preceding the nebula in Orion 
nn in cuwi| scarcely be dnadte^j by any gradation a of light wuhln lhe 
hmiti of the Reid. Lhe general luminosity of lUa field increasing «l> la (he 
ucbqla |s strikingly apparent m lha i\k foot. 


down into Lhe valleys, can subsequently spread it out into wide 
sheets, reaching "from a few yards to a mile or so in width," 
and resembling at a distance glaciers that seem as if descending 
from the adjacent ridges. The stones, as Mr Darwin tells us, 
11 are not thrown together into irregular piles, but are spread out 
into level sheets or great streams." Sir C. W. Thomson is 
apparently of opinion that these great streams of stones move en 
worn down the valleys, as 11 earth-glaciers, 11 and he refers to the 
occurrence in Scotland of certain phenomena which seem to him 
to indicate similar movements of the "soil-cap" Geologists 
who have worked much m hilly countries, wdl readily recognise 
the truth of his descriptions—indeed the appearances to which 
he calls attention arc quite common m such districts as the 
Northern Highlands and Southern Uplands of Scotland. The 
soil and rock-rubbish which ore found resting upon our hill- 
slopes, and the bending-over of the truncated ends of the 
underlying vertical or highly-inclined strata are of course the 
results of atmospheric action Kain or thawing snow filters 
into joints and crevices, and insinuates itself between bedding- 
planes, and frost tends to force these apart—the loosened 
rock moving in the line of least resistance, that is, down hdl. 
At the same time both solid rock and detached fragments 
" weather,' 1 and thus gnt and soil gradually form, while in like 
manner this gradually-forming "soil-cap " being itself acted upon 
by frost, is iorced in the same way to move down the slope, a 
movement which is of course aided by a vis a tergo, the weight 
of the descending mass Partly in this way, and partly by the 
direct action of rain, which not only washes Lhe particles down, 
carrying away surface after surface, but sometimes soaks the 
loose 11 soil-cap " lo such a degree as to cause the entire accumu¬ 
lation to " flow," whole hill-sides become swathed in mnnlles of 
soil and dtf>rts But it is difficult to believe thaL an experienced 
observer would be puzzled to discriminate between such rubbish- 
heaps and true glacial moraines. Arrived at Lhe foot of the 
slope, the rock-rubbish accumulates there, unless there be some 
stream at hand to denude it, and to sweep its materials, in the 
form of gravel, sand, and mud, down the valley. There are 
many good gr und*, however, for believing that much of that 
"surface-wash" of soil and rock-rubbish which cloaks our hill- 
slopes to a depth sometimes of many feet, dates back to a time 
when our climate was considerably colder than it is at present, 
and that, while it was accumulating, local glaciers occupied 
many of our mountain-valleys. Pulling aside "screes" and 
rt'/Vu-sIopes generally, I must say I have never seen any indica¬ 
tion of that movement m masse of the soil-cap upon which Sir 
Wyville insists ; and I hardly Ihink many geologists will agree 
with him that it is “ almost self-evident (hat wherever there is a 
slope, be it ever so gentle, the soil-cap must be in motion, be 
the motion ever so slow , and that it is* dragging over the surface 
of the rock bcneaLh the blocks and boulders which may be em¬ 
bedded in it," &c. Soil, as we all know, is always travelling 
from higher to lower levels, but ihts movement consists for the 
moit part in the mere sweeping downwards of its component 
particles by ram and surface-drainage. It is true tint the expan¬ 
sive power of frost, and the action of vegetation as described by 
Sir Wyville, mar force a certain proportion of a soil-cap tn masse 
down a gentle slope, but these influences will affect only an in¬ 
considerable stratum , and, besides, the movement thus caused 
will be so trifling that the mere surface-action of rain would 
suffice tn carry away the whole soil, particle by particle, 
long before the power of frost could have moved it 
bodily more than on Inch or l wo In reading the ac¬ 
counts of lhe wonderful "streams of stones 11 in the Falk¬ 
land Island^ one is Blrongly reminded of the great moving 
masses of dfbn r in certain valleys of the Rocky Mountains, as 
described by Dr. llayder., and m surmise that Lhe stonc-rlvcTS of 
the Falkland Islands may possibly be of the same nature. Dr. 
llayden tells us that entire valleys are 11 covered thickly with 
earth, filled with more or less worn rocks of every sue, from that 
of a pea to several feet in diameter The snow melting upon 
the crests of the mountains, saturates these superficial earths with 
water, and they slowly move down the gulch much like a 
glacier. This is another process of grinding the underlying 
rocks, smoothing, and grooving them," But heappaicntly finds 
no difficulty in distinguishing between such 11 earth-glaciers/' and 
the moraines left by those gigantic ice-nvcn, which, according to 
him, flowed down the valleys of the Rocky Mountains during 
the glacial period. Suppose now that owing to some change of 
climate these earth-glacien were no longer to be saturated with 
water to such an extent as to cause them to flow en maw, it is 
evident that the loosq erql qf \yhich they are partly pompobed 
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would then be gradually removed by Llie action of rain and 
running water, while the angular block* and Mrh would remain 
for A very much longer tune, until eventually they crumbled 
down ana were carried away in the form of gravel, sand, and 
mud As far u one can judge from descriptions, the * f stone- 
rivers 11 of the Falkland Islands reem to present very much the 
appearance which such dessicated earth-glacicrs might be ex¬ 
pected to assume, after their finer materials have been abstracted. 
The possibility that considerable mosses af loose materials, such 
is a "soil-cap," may have moved en wasic, lias before now 
attracted the attention of some observers Mr Robert Mallet 
contributed a paper on the subject a number of years ago to the 
Journal of the Dublin Geological Society (see vol v ) , and m 
the Jahrbuch (hr k k. gtAogischfH ReichsanstaUj vol. xxn p. 
309, will be found an article by Theodor Fuchs, treating of the 
tame subject. Jamils GiIKiP, 

Gcol Survey, Perth, N.ll. 


Government Grants to Science 

In that part of the mtick m last week’s Naturl. on 11 Govern¬ 
ment Grants n which relates to the grant which has been for 
«amc years annually voted foi pathological lnquinesi under the 
bieclion of Mr Simon, a statement is made concerning myself, 
which T fear may convey a false impression as to Ihe rclaLion in 
which 1 stand to the Medical Department of the Privy Council 
Will you alluwme to say Lhat that relation is limited to the fact 
that llie pathological investigations in oucsiianare conducted at the 
llrown Institution by my fneml and colleague, Dr. Klein, who de¬ 
rives his commission dlieclly finm their lordships I may take the 
opportunity of adding that the directors of Lhe institution, of 
whom Mr. Simon is one, are as anxious as I am myself that its 
rcsmircci should be available, not only for this, hut for all other 
purposes connected with the advancement of pathological 
science 

In former yeais, a* your leaders no doubt know, I have myself 
undertaken numinous investigations for the department, the last 
occasion occurring 111 1875, but for some time past other and 
equally important duties have rendered ihis impossible 

Mnic.li 5 J. TIurdon-Sandeusun 


Tints and Polarisation of Moonlight in Eclipse 

Tlltt gradation of the coloured tints on the moon’s surface 
during total eclipse was seen here most clearly last Tuesday 
At the middle of Uic eclipse the surface seemed to be obscured by 
a dusky d/sc surrounded by a Luoad bright copper-coloured rim, 
of uniform width, following lIic outline of the moon’s edge Just 
before totality ceased the sui face presented the appearance of a 
series of coloured descent, having the cenLres of their boundaries 
on the line joining the point where ordinary light would soon 
appear to Lhe moon’s centre. 

The order of colour was bright sea-green at the tdge, fullowed 
by a pale golden tint, then copper lints, deepening to a dusky red 
or peach-bloom. 

The explanation of these effects of sunlight 111 its passage 
through the earth's atmosphere will he found in Herschel’s 
Astronomy, §§ 421-4 

The sky generally was free from any but very transparent 
clouds, and the air keen and frosty with steady breeze. 

Shortly before the middle of totality I examined the light from 
the moon’s surface by means of a double-image prism (made for 
solar eclipse work by Mr Ladd) outside the eye-piece of a tele¬ 
scope wilti a 3J inch object-glass On turning the prism round, 
with its front surface perpendicular to Lhe axis of the telescope, 
the two images of the moon, m the parts where they did not 
overlap, appeared to brighten and darken alternately, inter¬ 
changing intensities The cycle was completed in course of 
revolution through 180* This is conclusive as to the polarisa¬ 
tion of the light received from the moon during total eclipse. 
1 was unable to determine the character of the polarisation. 
There will be another total eclipse on August 23, for which I 
hope to be better prepared. A. Freeman 

St. John 1 ! College, Cambridge, March 1 


The Patenas or Grass Lands of the Mountain Region 
of Ceylon 

Everyone who hu travelled through the Central Province of 
Ceylon must have been struck by the occurrence, apparently 


without sufficient cause, of tracts of grass-land varying from a 
few perches to hundreds, and sometimes thousands, of acres in 
extent, in the midst of otherwise interminable jungle. Thu land 
is exceedingly poor ; almost without exception it is worthless to 
the coffee-planter for purposes of cultivation, and incapable of 
supporting any vegetation except its own acrid mAna grass (An- 
dropogon schtrnanthu*) and a few stunted specimens of Car/ya 
arborej and JLmbhca pfitanafu Yet on all sides of it will pro¬ 
bably be found a rich forest vegetation that grows luxuriantly 
up to the very edge of the grass, where it terminates abruptly 
without any dwarfed or stunted undergrowth on the border-line 
to show that the soil gradually changes from a fertile to a sterile 
character Sir Emerson Tennant, in seeking for an explanation 
or this curious phenomenon, appears to have been completely 
baffled, for he suggests nothing beyond what is contained in a 
quotation from Humboldt in reference to the grassy plains of 
South America, where that great traveller speaks of the destruc¬ 
tive custom of setting fire to the woods when the natives want 
to convert Llie soil into pasture. One reason, which seems to 
be quite conclusive against this explanation being applied to Ihe 
grass-lands oF Ceylon, is that cleared forest-land, however 
neglected and impoverished, does not lun inLo gras* such as is 
iounrl on these l'atenas, blit into a dwarfish jungle called 
u chena,” and then again, after a consideiable period of lime, 
into forest Resides, it very frequently happens that these grass¬ 
lands me lhe very la4 piei.es of ground that one would expect 
the natives to -.elect out oi Lhe forest to besLow labour on in 
clearing and burning Another and minor argument against 
thii view is that the natives, whose traditions extend back for a 
considerable period of time, can give no account of Ihe origin 
of I'atena-landi*, as no doubt they would be able to do if their 
ancestors and themselves were the cause of their existence Othci 
causes, therefore, than lhat of human agency mu*t l><_ sought for. 
One of these 1 believe I discoveied during my residence in 
Ceylon, and I should be glad to learn whether any oJ the re.v’er* 
oT N \i urr have noticed the same in any part of the gnuts forma¬ 
tion of Southern India, or indeed in any extensive gneiss formation 
within or without the Tropics How far this particular cause 
operates in other instances than the one presently to be men¬ 
tioned I am unable to say, but I am inclined to the belief that 
although it does not hold unnersally, it nevertheless hold* preLty 
generally in the case of the larger patenas Ft must be remem¬ 
bered that the mountain region of Ceylon is entirely a gnuss 
formation, very much dislocated dining upheaval, and consisting 
at the pieaenl lime of exceedingly deep valleys and preLipilou” 
mountain ranges In this gneissic senes occurs a hand of half- 
foimcd quartzite several hundreds of feet in thickness, to which my 
attention was fust attracted by noticing that below it, t e , where 
its ddb/is accumulated, nothing but patena was to be found, 
whilst above, where the ordinary gneiss rocks were m a slate of 
disintegration, the jungle and coffee was of a most limuunt 
character. Tins band of quartzite stands out from the ordinary 
gneibs cliffs in llie valley leading from Pussellawa to Ramboda, 
about twenty miles south of Kandy It extends fur about five 
miles in llie form of a cliffy broken through here and there by 
ravines Its upper surface, beginning at an elevation of 4,500 
feet on the llclbodde coffee estate, clips under Lhe main water¬ 
fall at Uamboda, and disappears under the ordinary gneiss at 
an elevation of about 3,000 feet above sea-level. "1 his rock 
weathers very black, and is distinguishable at a distance of 
several miles from the ordinary gneiss above it and in its 
| neighbourhood. It seems tp disintegrate into little else than a 
quartz sand impregnated with iron and entirely incapable of 
supporting the usual forest vegetation with which the dUtuct, 
except in this particular spot, abounds. I have been informed 
that in the extensive patena district of Ouvah, which, roughly 
speaking, is a plain almost surrounded by mountains, a few 
miles south of the district just mentioned, and separated from it 
by the loftiest mass of mountains in Lhe island, the same 
quartzite formation occurs, but not having had an opportunity of 
visiting and examining it, I am unable to aay how far this infor¬ 
mation is to be relied on. When one remembers how very ex¬ 
tensively the pneus is broken up throughout the whole of this 
mountain region of the Kandyan province, it seems not improb¬ 
able that other patenas, especially Lhe larger ones, owe their 
origin to the cropping out of Lhis quartzite band, although It is 
difficult, probably impossible in many case?, to determine that 
such is the cose. 


Oxford 


R. An 13AY 
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The Estimation of Urea b j means of Hypobromite 

Al-Lnw me to correct a slight mistake into which your repoi ler 
has fallen, no doubt inadvertently 

Knop was the Ant to propose (in 1870) the use of a. strongly 
alkaline Eolation of hypobromlte for the estimation of urea in 
place of the hypochlorite previously employed by Davy, livery 
chemist who since 1870 has worked with the process has, as far 
as I am aware, retained the exact composition of Knnp’i hypo¬ 
bromlte solution. 

The modifications in details which I have proposed are there¬ 
fore for the purpose af facilitating the working of Knop's pro¬ 
cess. This process is, I believe, the one best suited foi general 
use. Certainly no other process as yet devised equals it in 
rapidity and ease of working, and few, if any, surpass iL m 
accuracy If, then, it should be deemed desirable to attach any 
names to this process, I would suggest that iL be called the 
Knop-Dayy proce»«, A. Durglt 

Westminster Hospital, February 24 


Coloems Julia in Texas —Venomous Snakes devouring 
each other 

In Chapter xv. of ins 11 Geographical Distribution oT Animal"/ 1 
Mr. Wallace mention? Cv/anu (belonging to Lhe Nymph alula.) 
as one of the South Amen can forms, winch do nut pass north of 
Costa Rica or Nicaragua I have taken, though only once 
during nine year*, a female of CWnni r juha, Uubner, here at 
Rasliop, on the Colorado, in about 30 s N. laliLude, but I believe 
1 his to be the first time where said species has been cajdured 111 
lemperaLe America 

I do not know whether the fact has been observed before, that 
one venomous snake will devour another belonging to even the 
same genus Some lime ago I captured, on the Guadaloupe 
River, a large and very thick A nu shod on pugnax, (Water 
Moccasin), one of the Crotalidx, and upon opening it, found 
inside a large and quite well preserved specimen of Ancisti odon 
cantorInx (Coppeihead) 

Although I have examined many venomous snakes since, 1 
never found a similar case, and the stomachs contained only 
mice, frog’*, &c L. llFiLi'.imnrn 

HasLrop, Texas, February 7 


Lowest Temperature 

TliU temperature experienced during the night between Feb¬ 
ruary 28 ami Maicb 1 was so exceptional, that it may be thought 
woithy of a passing ltmark Tire minimum reading it thus 
obscivatory was 9 i n F., which is the lowest recorded during Lhe 
last sixteen years , that of December 24, i860, was, however, 
lower, being 6 7“. ThelovvcSt readings for Fibiuary and March 
during the past twenty-eight yean were respectively lo 1° on 
February I, 1855, and 14 5° on March 4, 1866. 

btonjhursL Obscivatory, March 2 S, J Fjirky 

Meteor 

I saw the meteor described* by Mr Ingleby on February 26, 
about G 20 r M , Greenwich, from the railway plalfoim at 
Gloucester, iL was moving very slowly from right to ldt 
parallel With the huri/ou lo lhe right of (lie moon, and a good 
deal below her j 1 should think two or three degrees at leant 
A bright track was left behind The sue mint have been 
considerable for it was a very brilliant evening, and still almost 
daylight. No stars were visible in that part of the sky. I 
could not then see the position of Sinus, however It was 
tolerably bright twenty minutes later. Gloucester is nearly due 
we<t of Ilford, and about 100 miles distant in a straight line 
Westbury-cn-Severn, March 3 Aldlri J Mott 


REPORT ON THE GOVERNMENT METEORO¬ 
LOGICAL GRANT 

HE following Is the Report to the Lords Commis¬ 
sioners of her Majesty's Treasury by the Committee 
appointed in November, 1675, to inquire into the condi¬ 
tions and mode of administration of the annual grant of 
10,000/. in aid of meteorological observations. That 
Committee consisted of the following —Sir W. Stirling 
Maxwell, Chairman, Mr, T. Brassey, Mr. T. H. Fairer, 
Mr, Francis Galton, Mr. 'David Milne Home, Dr. J. 
D. Hooker, Mr. R. R. W. Luigen, C.B., and Lieut.-Gen. 


Rd Sliachcy. Wc hope to make a few comnunis on the 
Report in our next number. 

1. We have, in accordance with the Trensuiy Minute of 
November 2, 1S75, made the inquiries therein mentioned In 
doing ao we have asked for the opinion of Lhe President and 
Council of the Royal Society, who have favoured us with an 
elaborate report Wc have also taken evidence from members 
and officers of the ComnuLlee which hai hitherto administered 
the grant, and from many other persons whose opinions ap¬ 
peared to us Lo be important, either on account of their scientific 
eminence, their olTiLtal position, or Lheir practical knowledge and 
experience of the subject? in respect of which, and the classes to 
whom, meteorological knowledge is specially useful To this 
icporL and evidence, which arc contained in the Appendix to 
our Report, we desire Lo jefer in support of the following con¬ 
clusions — 

2 The business of Lhe Comm it tee may be considered under 
two heads, viz — 

(1) The Meteorology of the Ocean. 

(2) The Meteorology of the British Isles. 

And the business relaimq to the latter or these may again be 
subdivided as follows, vi? — 

(j) That branch which by the use of Lhe telegiaph collects 
material for, and issues daily wcathci charts and storm 
warnings. 

{b) That brandh which collects, digests, an J publishes meteoro¬ 
logical statistics This List branch depends on two 
Hources of information, vi/ (1) on observations taken 
at a limited number of fitaLions which are provided with 
self-recording instruments, and which furnish continuous 
observations , and (2) on observations taken by the eye 
at stated daily periods at more numeroiiB intermediate 
stations. 

3 All thefce divisions and sub-divisions of the business have 
produced results of value, and should be conLinueik For more 
specific information on these points we beg In refer to the evi¬ 
dence, and especially to the repot t of the President and Council 
of the Royal Society. 

4 Ocean meteorology should, we think, be Lransfeired to tlie 
Hydrographical Department or Lhe Admiralty. The reasons 
for this are, first, that whilst this department is equally able 
with the preFent Committee to collect observations from mer¬ 
chant ships, it must be better able to collect similar observations 
from her Majesty’s ships , and, secondly, Lliat from Us expe¬ 
rience in chaiLography and in nautical wants, it is spcually com¬ 
petent to put Llic results in a foim useful to navigators 

5 In performing this new duty the Hydrographical Depart¬ 
ment should be in such relation with the office or department 
which manages land meteorology, aa to insure that the obser¬ 
vations taken at sea will be so made and digested as to be avail¬ 
able for scientific pmposcs in connection with those mode on land 

6 Every elfoTt should be made to act in concert with oLlicr 
nations m ocean meteorology, so that labour may be economised, 
and Lhe utmost possible uic be made of all available materials. 

7, In recommending the above tiaiisferwe assume Lhat Lhe 
Tiords rd the Admiralty will be willing LliaL the llvdiograplucal 
Department should undu lake the duty; that Llmt department 
will be organised and made in all respects adequate for the pui- 
posc , tkaL the observilioua from merchant snips which have 
been hitlieito successfully collected liy the present Committee, 
and which are necessarily more i.umcrous and more varied than 
any which can he obtained from the Royal Navy, will continue 
to be collected ; and that the advancement of science, so far ox 
the ocean is concerned, will be 110 less on object with the Hydro* 
graphical Department of the Admiralty than it hu hitherto 
been with the present Committee 

8. As to land meteorology we have considered the alternative 

ropoi&ls of appointing one permanent head, oi waj the case 

cfoie 1866, and of leaving matters to be managed by a Com¬ 
mittee in the same manner 111 which they luve since been ma¬ 
naged. But we cannot recommend either of these proposals 
As regards the first, although it may be desirable at some 
future lime to creato a permanant meteorological establishment 
on some such footing as that of Lhe Astronomical Observatory at 
Greenwich, with an officer of scientific eminence at its head, we 
think that matters are scarcely npe for such n step at present 
As regards the second, it cannot be expected that the gentleman 
who now constitute the Meteorological Committee, and who juye 
by way of experiment given much valuable tune lo the wotk in its 
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initial blogei, will continue to do bo under the existing condi¬ 
tions 

y. Wc think, howevei that the Royal Society should be invited 
to continue to recommend to the Government persons eminent 
in icience to superintend the work, under the title of a Meteoro¬ 
logical Council They should be appointed for limited periods 
and should be eligible fur re-appointment They should be fewer 
in number than the present Committee, and the means should be 
provided of remunerating them in the shape of fees for attend¬ 
ance. They should have and exercise complete control and 
■upervision over and be responsible for the business, expenditure, 
anil staff, the chief officer of which would be more appropriately 
designated by the title of secretary than by hu present title of 
director. The important duty of selecting a chairman, would 
rest with the Royal Society or with ihe members of the 
Council 

10 The present system of collecting daily information by tele¬ 
graph and of issuing storm-warnings should continue There is 
evidence that it is of real value to the seafaring population, and 
that it leads them to thought and observation on the subject of 
weather. The want of communication by telegraph on Sundays 
causes a serious defect in the system, which ought to be reme¬ 
died. 

11. An endeavour should be made to put into clear shape, 
and to issue, for public information, the maxims or principles 
upon which storm-warnings are in future to be given Tins in¬ 
formation should be revised from time to time so as to embody 
the latest Tcsults of experience 

12. The process of issuing daily weather-charts, wiLh explana¬ 
tions, should continue, with such improvements as experience 
may from time to time suggest The information thus given not 
only creates a general interest in the subject, but is of value to 
persons who arc disposed to engage in the discussion of scientific 
meteorological problems. 

13 A certain number of continuously self-recording stations 
should be retained Rut it may deserve consideration by the 
Council whether some at any rate of the existing Btations may 
not be discontinued, and others obtained on more eligible sites. 
Doubts have also been expressed whether in the present stale of 
meteorological science the minute exactness of the observations 
now taken at these stations is of sufficient comparative value to 
justify the whole of the costs which they involve, when there are 
ao many other objects of meteorological inquiry which call for 
increased expenditure 

14. The present system of supplementing self recording obser¬ 
vations by returns from eye-observers at intermediate stations 
should be continued The positions of these latter stations 
should, however, be revised, and their number increased, 
especially in Ireland (where at present there are but few of 
them] , so thaL the returns may exhibit a fair representation of 
the different climates and weather of the UriLish Isles Every 
possible endeavour should be made Lo secure the co-operation and 
assist the efforts of the different societies or other local bodies 
engaged in meteorology, and to further the adoption of uniform 
methods. 

15. The evidence of the Astronomer-Royal and of other scien¬ 
tific witnesses contains some important observations on the form 
and extent in and to which the results of the observations should 
be published This is a subject which deserves the careful atten¬ 
tion of the Council with a view to saving all unnecessary ex 
pense on the one hand, and on the other to publishing the 
results in such a form as may render them most available for 
use by men of science. 

16. There 11 evidence to show that the system adopted in the 
United States by which observations are taken over the large 
area or the North American continent and are communicated By 
telegraph to Washington, is of great value both for the Imme¬ 
diate practical purposes of agriculture and navigation, and also 
■s throwing light on the general movement of the atmosphere 
The position and extent ol the United Kingdom do not admit of 
any similar system of equal value But it is desirable in the 

g eneral interests of science as well as for practical purposes, that 
y means of co-operation between the different European nations 
synchronous observations should be made throughout Europe 
uid the adjacent seas, so as to afford all possible ficihlles lor 
synoptic diarts of the weather in Europe. To this end this 
country should give all the help it can 

17* There is important evidence thaL the science of meteoro¬ 
logy at the present moment stands in need of hypothesis and 
discussion at least as much as, if not more than, of observation. 
It is not easy to lay down any rule concerning the method by 


which such investigations may be promoted But we think that 
the Council should be at liberty to appropriate a part of their 
annual grant to the purposes of any special researches which 
they may think important, and in such cases it should rest with 
them to select the investigators, and fix the remuneration 

18, There is evidence of a connection between weather and 
health ; but it does not appear that any special meteorological 
observations are wanted at present, or are likely to be wanted in 
future for this ipecLai purpose, other than the observations, 
which, under the scheme we have recommended, the Council 
should collect for general purposes 

19 Again, the importance of meteorological data to the agri¬ 
culturist and dealer in agricultural produce is clearly established 
Rut neither do their requirements demand other observations than 
should be included in the general returns and information ob¬ 
tained by the Meteorological Council. 

20. As regards the forms in which the information thus col¬ 
lected can be made most available for sanitary and agricultural 
purposes, it appears desirable that the Meteorological Council 
should place themselves from time to time in communication 
with the Registrars General, and with such bodies os the Medical 
Council, and the Agricultural Societies of the United Kingdom 

21. The expense of the scheme we have suggested may be esti¬ 
mated as follows.— 

The following return lias been prepared by members or our 
Committee whu are also members of the Meteorological Com¬ 
mittee of the approximate present cost of the Meteorological 
Office — 


Director's office and general control 2,500 

Ocean meteorology, excluding supply of instru¬ 
ments 1,500 

Land meteorology including self-record Lug ob¬ 
servations nml supply of instruments 3,500 

Telegraphy and storm-warnings 2,500 


Total j£io,ooo 

The modifications that have been proposed would lead to 
certain additions to Lhe necessary outlay, among which may be 
specified— 

£ 

Remuneration of Council, say 1,000 

Special scientific researches 1,000 

Extension of telegraphy on Sundays 500 

New land stations 1,500 

Inspection of stations 500 


Total £i,Soo 

Deduct for ocean meteorology transferred to 

Admiralty 1,500 


Net increase ^3,000 

This sum being added to the present grant of 10,000/. would 


bung the whole sum to be placed at the disposal of the Council 
up to 13,000/. yearly. Assuming the expense of ocean meteoro¬ 
logy transferred to the Admiralty to remain under the new ar¬ 
rangement at its old figure, 1,500, 1 the whole additional annual 
burden on the National Exchequer proposed in the above sug¬ 
gestions is 4,500/. or 14,500/, instead of tlie existing grant of 
10 , 000 /. 

22. With reference to the Scottish Meteorological Society, 
the representations of which have been specially referred for our 
consideration, we desire to offer the following remarks :— 

It seems essential that any grant or public money for the pur¬ 
poses that have been indicated in our recommendations, should 
be appbed under the immediate responsibility of the Council, 
and that no expenditure should be incurred which those pur¬ 
poses do not absolutely require. There is evidence to show that 
a large and trustworthy amount of co-operation may be ob¬ 
tained in all parts of the United Kingdom, from observers 
who do not require remuneration for their service, and it seems 
very important that such co-operation should be fostered to the 
utmost Any system of payment for meteorological registers 
which was not very htrictly limited, would necessarily involve 
the concession of payments to all observers, and might entail a 
very large outlay which has hitherto been avoided, and which 
there 11 reason to believe is not at present really called for. 

We are of opinion, therefore, that only such payments should 
be made from the grant placed at the disposal of lhe Meteoro* 
1 3m pan graph 95 of this Report 
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logical Council to the Scottish Meteorological Society, as arc 
recently for obtaining observations at stations required tor the 
purposes of the Council; for securing the proper inspection of 
stations the registers from which aie required for Llie general 
purposes of the Council ; for the needful compilation and check 
of such registers \ and for meeting other charges directly arising 
from these services ; or for special researches conducted by the 
Society with the approval of the Council, but that no grants 
should be made to ordinary observers, nor for any general pur¬ 
poses of the society which lie beyond the scope of the operations 
to be placed under the Council. 

23. We think that the same principle should be applied to ail 
similar local bodies interested in the study of Meleoioiogy , so 
that, in fact, no payments should be made to them except fur 
results sought for by the Council. 

24 We nave indicated above in very general terms the func¬ 
tions of the proposed Council, and we do not think it desirable 
to fetter their discretion by further details. We append, how¬ 
ever, to this report a paper by a member of the pieseut Com¬ 
mittee of the Royal Society, who is also a member of our Com¬ 
mittee, Elating what, according to present experience, arc, in lu 
opinion, likely to be their duties 

25 The later stages of the inquiry in relation to the transfer 
of oceanic meteorology to the Admiralty have raised some 
serious questions of expense, which the Government will, 
doubtless, require time to consider. We think it only just to the 
Committee winch has heretofore had the administration of the 
annual grant to report our opinion that very good and valuable 
work is being done by it, and that if funds were provided to 
admit of the more responsible and more extended acLion of the 
Council, as suggested in paiagraphs 9 and 22 of our Kepou, and 
ib at least pro vision ally, some assistance were given to the Scotdi 
MeteoiolognaI Society, the more immediate objects referred to 
our Committee would be me t, and there need be no interruption 
of the Committee’s operations pending the delay, if any, whu.h 
may occur, whilst the feasibility of transferring oceanic meteoro¬ 
logy to the Admiralty is being maturely considered by her 
Majesty's Government. 

It is important in connection With this part of the subject to 
bear in mind the strong claims which the Superintendent and 
oilier members of Lhe existing staff have to continued employ¬ 
ment 

26 In recommending the above changes we feci bound to 
express our sense of the gieat value of the disinterested seivices 
which, at Iht cost of much lime and labour have been rendered 
during so many years by the Committee appointed by the Royal 
Society 

27 We are aware that what we are proposing is sLill tentative 
only, and wc recommend, in conclusion, that Lherc shall lie a 
further inquiry and report at the end of (say) five years 


RESEARCHED OH THE SPECTRA OF 
METALLOIDS 1 

'"PHIS paper was published by Mr Thalen after Mr 
A Angstrom's death Mr. Thalen states, in the introduction, 
that only the first sheet was printed during Mr Angstrom’s 
life, who in the remainder would have liked to alter some 
passages and add others. Yet we take it that such alterations only 
would have referred to matters of detail, and that as far as 
the general conclusions are concerned the paper represents fairly 
Mr. Angstrom' 1 * opinion on the important questions discussed 
therein. Mr. Thalen haB made the measurements, while lhe 
experiments were made by lum in conjunction with Mr. 
Angstrom 

After a few historical remarks the authors give Lhe following 
judgment on the question of double spectra — 

" We are far from denying that the lines of on incandescent 
nks may come out m greatei number ns the temperature, 01 per¬ 
haps only lhe quantity of radiating matter increases, or that some 
rays may increase much quicker than others in intensity. Rut it 
Is certain that lhe assertion of various physicists that the lines 
originally seen may disappear altogether, and that in this way 
the spectrum may change completely in appearance 11 as unlikely 
from a theoretical point of view os it is contrary to experience 
If such properties were real all spectroscopic researches would 
be rendered impossible as each element could play os fsr as its 
spectrum la concerned Lhe pajta of a Proteus. 

1 Abstract from a paper In the " Nova Acta Rag'mi SociaUtu Sciculuruin 
UpuliiDiia," vol lx , 1875, by A. J Angstrtlm and T R lliilcn 
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" We do not deny that an elementary body may in ccitain 
cases give different spectra The absorption spectrum of iodine, 
for instance, is quite different from its emission spectrum 
obtained by means of the electric spark. All bodies existing in 
different allotropic states will give different spectra correspond¬ 
ing to these different allotropic states provided that the allotropic 
states still exist at Lhe temperature of incandescence. 

■ ■ ■ • 

“ Oxygen, for instance, would present two different absorption 
spectra, one belonging to oxygen Lhe other to ozone. But as 
ozone is destroyed at a high temperature, only one spectrum Of 
incandescent oxygen can exist 

“ Sulphur in the solid state exists iu different allotropic states, 
and some observations lead us (o believe that even os a gas it 
may exist in different states. Supposing this to be true, sulphur 
will give us several absorption speed a, while the possibility of a 
single or several emission spedra depends an the question 
whether Lhe more complicated allotropic states support the 
temperature of incandescence. 

11 It is evident that the above cases do not form an exception 
to the general law which \yc have given, that an elementary 
body can only give one spectrum In fact, if we suppose that 
Lhe allotropic state is due to molecular Constitution, it will possess 
from a spectroscopic point of view, ad properties of a compound 
body, and in consequence iL will be decomposed in the same 
manner by the dn>ruptivc dischaige of electricity." 

The papei then goes on to ciibcuss the dilference which is 
noticed in the electric spark, between the aureole and the spark 
Uvlf Messrs Angstrom and Thalen sum up what they have 
i-iul on Lhe subject in the following words — 

1. There are two kmdi of electric discharge, one of tension, 
which lakes place by explosion, or disruptivcly, Lhe other of 
quantity, which takes pi ice by conduction, or continuously. 

2. By the disruptive discharge which always takes place when 
the tension 1:3 suQiwicntly great, the body is, as a iulu, torn into Us 
smallest particles, anil thus decomposed into its elements if the 
body is compound The phenomenon of incandescence which 
accompanies boLh the mechanical disruption and chemical de¬ 
composition, cannot be considered as a consequence of the aug¬ 
mentation of temperature, but we ought rather to say that the 
high tempeialure is an effect or the mechanical and chemical 
force which disintegrated the body In addition to tlic decom¬ 
position produced directly by the divupLive discliarge, we may 
have chemical action 1 ?, which are, however, of a secondary nature 

3. When the electricity is conducted by conduction we must 
distinguish between two actions. We have actions which ore 
entirely due to heat, and which belong to the conductors them¬ 
selves. They inci case with the square of the intensity of the current. 
We have, secondly, actions which make themselves perceptible 
at Lhe surface of bodies, and which arc proportional to the in¬ 
tensity of the current. These latter actions arc confined in 
elementary bodies to a variation in temperature, but if the body 
is compound they may consist in chemical effects, which we call 
electrolytic actions. These two phenomena, the FeJtier effect 
and the phenomenon of electrolysis, must be considered as dif¬ 
ferent manifestations of the game force , one or other of the 
actions takes place according as the body is simple or compound. 

These laws, which are demonstrated to hold for solid and liquid 
bodies, must aNo b<_ applied to gaseous bodies, where wc muit 
therefore expect electrolytic acLions as well as chemical ones of a 
secondary na'ure 

Oiu authors Llien go on to discuss the spectra of carbon and 
their compounds. They begin again with a historical statement 
of the w ork done in this respect, and as this part of the paper 
does not contain anything new to those who are interested 1a the 
matter we pass to the question which they propose to solve ■ 
“ How are we to explain all these different spectra or carbon 
compounds? 1 They draw attention to the fact that all these 
spectra have a common characteristic, as they consist of bands 
which can be resolved into fine lines. There is, however, one 
spectrum which must be attributed to carbon, while the authors 
attribute all oLher spectra Lo carbon compounds. This spectrum 
is a line spectrum It is obtained from carbon poles by means 
of a powerful jar 1 

If we allow a spark to pass between caibon electrodes, the 
lines are not seen in the middle of the field, but only close to 
the poles similar to the metallic lines. If the dischaige pass 
through some carbon compound, one obtains nut only these car¬ 
bon lines, but olio those of oxygen, hydrogen, or nitrogen, that 

1 ft h tlt« npecirum marker! Iiy Wilt" Nil IV— \ S 
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is, all imes belonging to the elements entering into the carbon 
compound. 

Hound the electrodes of carbon we observe daring the disrup¬ 
tive discharge an aureole, which indicates a continuous discharge 
The spectrum of the aureole depends on the nature of the medium 
in which the discharge passes ; In nitrogen we And the blue and 
violet groups which characterise cyanogen; in hydrogen it is the 
spectrum oT the hydrocarbons 1 which we observe; in oxygen we 
get the spectrum which 4 Geissler tube, filled with carbonic oxide, 
shows 

The shaded bands of cyanogen which are situated in the blue 
and violet part of the spectrum, are also seen if the spark passes 
the luminous part of a gas flame, or In the voltaic arc between 
the carbon electrodes or a powerful battery. In the spectrum 
of the voltaic arc, however, the brilliant fines of cyanogen are 
mixed with those of hydrocaibons, the splendour of which is 
still more magnificent. 

After these observations we may consider it to be a demon¬ 
strated fact that the aureole gives respectively the spectra of cyano¬ 
gen, hydrocarbon, oxide of carbon, or carbonic acid, according 
as the gas which surrounds the electrodes consists of nitrogen, 
hydrogen, or oxygen. The most natural supposition is, there¬ 
fore, that the spectra belong really to the compound bodies, 
which is the more probable as the general appearance of these 
spectra suggests at once an origin of compound bodies rather 
than of elementary bodies. 

It is well known that carbonic acid is decomposed by the 
electric current, and that the spectrum which is observed belongs 
exclusively to carbonic oxide, which is formed One might 
therefore imagine that carbonic acid would not have any spec¬ 
trum of its own. If, however, carbonic acid is formed, as, for 
instance, while cyanogen burns, it appears probable that lines 
belonging to carbonic aeid can appear, and this opinion has been 
confirmed bv an observation of Flucker He has found that the 
■haded red bands of cyanogen burning in air or in oxygen be¬ 
come stronger and wider as the combustion becomes stronger 
An experiment made by us with a spark passing in cyanogen 
gas, circulating in a glass tube and freed therefrom by degrees of 
every tTace of oxygen, has taught us that these red bands only 
extended to the first band of hydrocarbon, and even vanished 
during some instants of the experiment. The probable cause of 
the appearance of the spectrum of hydrocarbon in this case must 
be looked for in the impossibility of drying the gas completely, 
if it is prepared with cyanide of mercury 

It seems to us that it is much more difficult to explain the 
appearance of the spectrum of hydrocarbons in" the combustion 
of any compound of carbon and hydrogen, and alio, according 
to Mr. Attficld, in the flame of carbon disulphide. Though this 
spectrum was considered by some observers to be due to carbon, 
we cannot accept this view, and for this reason . If we employ a 
compensator the spectrum of cool gas shows not only the spectrum 
in question, but also the lines of carbon and hydrogen, The 
appearance of the shaded bands, being similar to those of cyano¬ 
gen, shows at once, as we have repeatedly said, that the body is 
compound 

The difficulty, it seems to us, must in great part disappear if we 
could show that the same chemical compound is always formed 
m the combustion of any hydrocarbon. M. Berthelot has shown 
this to be true. According to him acetylene is formed whenever 
an incomplete combustion of any hydrocarbon, ether, Arc., takes 
place, and even if the electric spark passes between carbon elec¬ 
trodes in hydrogen gas It is therefore very probable that the 
spectrum which is formed for all carbon compounds is due to 
acetylene. 

As far as the observation of Mr. Attfield is concerned, that 
oxide of carbon gives the ordinary spectrum of the hydro¬ 
carbons, we must observe that this docs not agree with our own 
experiments. In a GHosier's tube, containing carbonic acid or 
carbonic oxide, one can certainly find traces of the spectrum of 
hydrocarbon, as the gas is never altogether dry, but according to , 
Plucker’s observation, the particular spectfum of oxide of carbon 
his no resemblance to It. 

To the left or the Fraunhofer line G one sees generally a very 
strong line which really belongs to carbon. We find here the 
same thing which we have mentioned speaking of the spectra of 
the metallic oxides, that often the spectrum of the oxide is mixed 
With some off the lines of the elementary body. 

As a second example Messrs. Angstrom and Thalen take the 

1 Mmn Aflgiifftn and Thalen call Swann spectrum of the candle the 
spectrum of hydrocarbon 1 *. 


spectrum of nitrogen The so-called line spectrum of nitrogen 
was first observed Dy Angstrom, while v d. Willigen observed a 
different spectrum seen in the aureola when the discharge takes 
place in air. The two spectra which Piticker observed were 
therefore not new, though tie gave a new way of obtaining them. 
The following is a translation of the author's remarks on the 
origin of the two spectra: — 

As to the interpretation of these two spectra we think that 
they only depend on the way in which toe electric discharge 
takes place, and belong to two different bodies. The spectrum 
of lines caused by the disruptive discharge must be attributed to 
nitrogen as it appears m Geissler’s tubes under the same circum¬ 
stance 1 ^ which accompany the disruptive discharge, but the 
shaded bands belong doubtless to some combination of nitrogen 
formed by the discharge of quantity or by conduction. 

■ ■ ■ » ■ ■ ■ 

In the aureole at the positive pole we find a great number of 
Bhaded binds In which we distinguish two different series, one 
situated in the least refrangible part of the spectrum, and 
another in the gieen, blue, and violet parts. The appearance of 
these two series is different and gives rise to the suspicion that 
they belong to two different bodies. Whether this be true or not 
it is certain that their intensity varies much according to circum¬ 
stances and in different ways 

At the negative pole we observe a bluish violet sheet the spec¬ 
trum of which, situated in the green, blue, and violet, does not 
change with the nature of the electrodes. 

In Geissler’a tubes, containing rarefied nitrogen, we find for 
the continuous discharge the same spectra as in the aureoles m 
the atmosphere But the positive light, which is very intense, 
is not only seen near the pole but alio in the capillary parts of 
the tube. At the negative pole the bluish violet sheet gets 
larger and more brilliant ns the exhaustion proceeds. 

We now ask which combinations of nitrogen can cause the 
spectra of the continuous discharge 7 As far as the negative light 
is concerned we are in complete ignorance on the subject As 
to the gas which is found at the positive pole one can prove by 
means of a solution* of sulphate of iron that nitrogen dioxide is 
formed. It la well known that the electric spark passing through 
air produces the red fumes which indicate the existence of nitrous 
acid. It follows that nitrogen combines under these circumstances 
with oxygen. The only question therefore is, where does the oxygen 
come from m a tube filled with nitrogen? We must remember 
Lhat in making nitrogen we can never entirely get rid of nir, or 
at least there will always be a trace of aqueous vapour present, ab 
Is shown by the hydrogen line C. This fact sufficiently explains 
the possibility of the presence of a compound of nitrogen and 
oxygen As the luminous spectrum bears no resemblance to the 
absorption spectrum of nitrous aeid fumes, we conclude that the 
dioxide of nitrogen causes the shaded bands at the positive pole 
or in the aureole, and in the capillary pait of Geissler’s tube 
containing nitrogen. Several experiments are mentioned which 
have been made by the authors. Those on the spectrum of 
carbon run na follows .— 

1. Spark between carbon electrodes in oxygen with condensator. 
The lmes of oxygen and carbon are seen 

2. Spark between platinum electrodes, 35 mm., apart In a 
current of carbonic arid. Two jars used as condenser. The 
revolving mirror showed that the spark was instantaneous. The 
lines of platinum, carbon, and oxygen, were seen. 

3. Same as 2. Distance of electrodes 5 mm. The aureole 
gave the spectrum of carbonic acid. 

4. Spark between aluminium electrodes 10 mm. apart, in a 
current of coal gas. The lines of hydrogen, carbon, and the 
bands of carburetted hydrogen are seen. 

5. Spark without condenser in a current of cyanogen. The 
lines of hydrogen, nitrogen were seen, besides the bonds of 
carburetted hydrogen, and some bands of ryanogen. 

The experiments on the spectrum of nitrogen have been made 
with atmospheric air. A solution of sulphate Iron was used to 
show the presence of dioxide of nitrogen. The appearance of 
Gelssler’s tubes at various pressures are given. 

Exact measurements of all the spectra discussed in the paper 
we given, not only for the more intense lines or bands, bat exact 
micrometer measurements of some of the bond. The names of 
the authors are a sufficient guarantee of the accuracy of these 
measurements. Excellent plates with drawings of the spectra 
are added. A copy of the measurements will be found m the 
feat number of the BtiblaUtr %u Poggendorff's Annaltn, 

Arthur ScmrsTfia 
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SIR WILLIAM THOMSON ON NAVIGATION' 


POPULAR lectures rarely contain much that deserves 
A repetition or notice in a review. But when the 
lecturer ia Sir William Thomson and hit subject navi¬ 
gation, we may be sure that we ihall hear something 
that we have not heard before, and that we should hear, 
if we wish to keep abreast of the advance of nautical 
science. When a reformer contents himself with merely 
making suggestions and leaving it to others to test them, 
his work is comparatively easy and its results are propor¬ 
tionally valueless. The suggestions of Sir W. Thomson 
have tne very special merit that they are submitted to a 
practical test before he gives them utterance, and after 
he has done 10 he is fhr from considering his connection 
with them over. Every part of every crude idea or novel 
appliance is submitted to a searching process of natural 
selection which must cost the author as much labour as 
to watch it gives the onlooker pleasure, and those who see 
only the final survival of the fittest cannot form anything 
like a just conception of the time and pains which have 
been bestowed on the rejection of the less fit. 

We cannot here find space to notice those parts of 
the lecture which are the reproduction of old and 
received troths, interesting though these are by virtue of 
their skilful dressing. We must pass on at once to men¬ 
tion one or two points which are either in themseltreS 
new, or which have as yet failed to secure the recognition 
they deserve. 

The first Important novelty we come to is the discovery 
by Mr. Hartnup, astronomer to the Harbour Board of 
Liverpool, of a system of rating chronometers, which 
gives an almost perfect means of compensating for 
change of rate due to change of temperature. It had 
long been known that no compensation balance could be 
made to keep time correctly through wide ranges of 


temperature:— 

11 Thus the best chronometers of the best makers in 
modem times are practically perfect only within a range 
of 5 0 or vo° Fahrenheit on eacn side of a certain tempera¬ 
ture, Infinitely near to which the compensation is perfect 
in the individual chronometer. 

“The temperature for which the compensation ip per¬ 
fect, and the amount of deviation from perfection at tem¬ 
peratures differing from it are different m different chro¬ 
nometers. Mr. Hart au p finds that at the temperature 
for which the compeQpation is perfect, the chronometer 
goes faster than at any other temperature, and that the 
ra'e at any other temperature is calculated with mar¬ 
vellous accuracy (if the chronometer be a good one) by 
subtracting from the rate at that critical temperature the 
number obtained by multiplying the square of the differ¬ 
ence of temperature by a certain constant coefficient 11 

Two chronometers recently carried from Liverpool to 
Calcutta, when rated on Mr. Hartnup’s plan, gave a mean 
error of six seconds, while by the ordinary method the 
reckonings of Greenwich time from them differed by 
4 minutes 35 seconds. The navigator could easily secure 
the advantages of Mr. Hartnup’s system by noticing the 
temperature of his chronometer-case daily, and entering 
a few figure® in a note-book. His work would be much 
facilitated if the thermometer used were graduated to 
Squares of numbers of degrees from the temperature of 
maxlnpun rate. 

Thi lecturer discusses at considerable length various 
modipcatlons of the pressure-log, the invention of Mr. 
], tUtteier and Mr. Berthon, tne principle of which is 
to measure the speed of the snip by observing to what 
height a column of water rises in a vertical tube, the 


1 ^ivjntkja. A Lvctura JtHw wii under iha oT the Glasgow 
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bottom end of which dips into the sea and faces forwards. 
It shows the ship’s velocity through the water at any 
instant, instead, like all other logs, of telling the dis¬ 
tance run during a known length of time. The latter 
piece of information is what is chiefly wanted for the 
purposes of ordinary navigation, but ths former could not 
fail to be of immense use in the navy when ships are 
sailing in squadron. Even now, a rough approximation 
to a knowledge of velocity is got in the navy by the use of 
Indicators showing the number of revolutions per minute 
made by the screw, and these satisfy very imperfectly the 
requirements of the case, as appears from tne evidence 

? ven at the court martial on tne loss of the Vanguard* 
he Admiral signalled to the squadron that his ship was 
about to go at thirty-three revolutions, which he after¬ 
wards explained to mean that he desired the squadron to 
go as nearly as possible at a speed of seven knots. Had 
each of the ships been provided with a pressure log, he 
might at once have given an order of whose meaning 
there could have been no possible doubt, and which it 
would have been perfectly easy for every ship to obey. 

The taking of soundings to determine the depth is one 
of the most important of nautical operations. In surveys 
of the ocean's bed and for guidance in cable laying, 
soundings have to be made in great depths, often of 
several thousand fathoms. The trouble and time in¬ 
volved in taking a deep-sea sounding have been greatly 
reduced by Sir W. Thomson by the substitution of a 
single steel pianoforte wire for the hemp rope formerly 
used as a sounding line. The advantage of the wire is 
the comparatively small resistance it meets with in pass¬ 
ing through the water. When hemp rope is used for 
sounding in deep water a weight of three or four hundred 
pounds must be attached to it, and even then it descends 
very slowly. When it reaches the bottom the weight 
is detached by a trigger and is therefore lost. When 
wire is used a weight of about thirty pounds suf¬ 
fices ; it descends very much more rapidly, and there 
is nothing to prevent its recovery each time. For 
very small depths such as are met with in the imme¬ 
diate neighbourhood of land, the hand lead is convenient 
and sufficient, but there is a third class of soundings, 
those which are (or should be) made in depths of about 
twenty fathoms and upwards when a ship is approaching 
land. To be able to take 11 flying * soundings—that is, to 
find the depth without stopping the ship—in any depth 
from 20 to 150 fathoms, is a matter of the greatest possible 
importance in ordinaly navigation Sir W. Thomson has 
succeeded in making it easy to do this, by the aid of his 
pianoforte wire in combination with another apparatus 
which he described at the recent meeting of the British 
Association. This consists of a pressure gauge of very 
simple construction, which is attached close to the end of 
the sounding-line, and which, by registering the maximum 
pressure to which it has been subjected dui ing immersion, 
registers the maximum depth it has attained This indi¬ 
cation is of course quite independent of the length of wire 
out, and is not anected by the fact that the ship is in 
motion. The pressure gauge consists of a small glass 
tube, of about ^ inch bore, open at the lower end, but 
closed at the top. As this dcscends t the water rises in 
the tube compressing the column of air. In order that a 
permanent record may be left of the maximum height to 
which the water rises, the interior of the tube is coated 
along its whole length with starch, in which red prus- 
siate of potas^i has been dissolved, and just at the 
mouth of the tub* are placed a few crystals of sulphate 
of iron, which are held in position by an outer guard 
tube. The water which rises in the tube carries with it a 
little sulphate of iron in solution, and so leaves a per¬ 
manent record of its height by staining the tube with 
Prussian blue. The system of sounding by wire has now 
had abundant trial, and its success is thoroughly esta¬ 
blished. Its author was, no doubt, quite within the 
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llnaiis of safe prophecy when he declared to the British 
Association in Glasgow that the old system of deep-sea 
sounding by hemp rope had done its last work on board 
the Challenger. 

In proceeding to speak of astronomical navigation the 
author begins by giving a sene| °f definitions which 
differ from those commonly given, by being based on no 
assumption as to the figure of the earth, so that they 
n designate in each case the thing found when the element 
in question is determined by actual observation/ 1 Thus 
the latitude of a place is defined as the altitude there of 
the celestial pole. After a dying shot at the British 
Statute mile, whose existence “is an evil of not incon¬ 
siderable moment to the British nation , 1 * he goes on to 
describe the various means of deducing a ship's place 
from observations of the heavenly bodies, giving the 
place of honour to Sumner's method, of the merits of 
which we had recent occasion to speak (Nature, 
vol xiv. p. 346). 

To communicate information from ship to ship by 
signals is an object of first importance to the sailor. By 
day, in clear weather and with skilful men, the system of 
flag and semaphore signals at present in use in the navy 
is very complete and effective. By night, in clear weather, 
Capt. Colomb’s method of flashing signals has been suc¬ 
cessfully used in the British navy for nearly twenty years, 
but its adoption has not been nearly so general as properly 
to meet the requirements of the case. On this point Sir 
W. Thomson says ■— 

" The essential characteristic of Capt. Colombo method, 
on which its great success has depended, consists in the 
adoption of the Morse system of telegraphing by rapid 
succession of shorts and longs, ’ dots ’ and ' dashes,’ as 
they are called; and, 1 believe, its success would have 
been si ill greater, certainly its practice would have been 
by the present time much more familiar to every officer 
and man in the service thAn it is now, had not only the 
general principle of the Morse system but the actual 
Morse alphabet for letters and numerals been adopted by 
Capt. Colovnb. A modification of Capt. Colomb's sys¬ 
tem, which many practical trials has convinced me is a 
great, improvement, consists in the substitution of short 
and long eclipses for short and long flashes. In the sys¬ 
tem of 6hort and long eclipses, the signal lamp is allowed 
to show its light uninterruptedly until the signal com¬ 
mences. Then groups of long and short eclipses are pro¬ 
duced by a movable screen, worked by the sender of the 
message, and read off as letters, numerals, or code signals 
by the receiver or receivers. , . . Whenever the light of 
a lamp suffices, the eclipse method is decidedly surer, 
particularly at quick speeds of working, than the flash 
method, And it baa besides the gre&L advantage of show¬ 
ing the receivers exactly where to look for the signals 
when they come, by keeping the signal lamp always in 
view in the intervals between signals, instead of keeping 
it eclipsed in the intervals as in Colombia method." 

Is it too much to hope that before very long a know¬ 
ledge of the Morse alphabet may form part of the ele¬ 
mentary education of every boy and girl in the kingdom ? 
Only then can the public awaken to a sense of the many 
uses to which such a knowledge could be put. 

But there is a third set of conditions where signalling 
is more necessary as well as more difficult than in either 
df the other two In fogs, by day or night, visible signals 
have to be given up as useless, and audible ones take their 
place. We may utilise Colomb’s code or the Morse al¬ 
phabet by giving short and long blasts on a steam whistle 
or ftw-horn. 

u But here again a very great improvement is to be 
made. Use instead of the distinction between short and 
long the distinction between sounds of two different 
mtenes, the higher for the 'dot, 1 the lower for the ’dash.' 
Whether in the steam whistle or the fog-horn a vpry 
sharp limitation of the duration of the signal is scarcely 


attainable. There is, in fact, an indecision in the begin¬ 
ning and end of the sound, which renders quick and sure 
Morse signalling by longs and shorts impracticable, and 
entails a painful slowness, and a want of perfect sureness, 
especially when the sound is barely audible. Two fog¬ 
horns or two steam-whistles, tuned to two different notes, 
or when the distance is not too great, two notes of a bugle 
or cornet may be used to telegraph words and sentences 
with admirable smartness ana sureness. Five words a 
minute are easily attainable. This method has the great 
advantage that, if the sounds can be heard at all, the dis¬ 
tinction between the higher and the lower, or, as we may 
say for brevity, ’acute’ and ’grave,’ is unmistakable: 
whereas the distinction between long and short blasts is 
lost, or becomes uncertain, long before the sound is 
inaudible." 

To produce powerful- blasts of sound differing from 
each other in pitch ihe Americans have devised an Instru¬ 
ment which is much more effective than the fog-horn or 
steam-whistle. By the irony of fate sirens are now 
enlisted in the service of humanity, and no longer lure 
sailors to destruction, The reform in their morals, how¬ 
ever, has been fatal to their romantic charm, for now they 
are ” driven at a uniform rate by clockwork, and the blast 
IS supplied from a steam boiler." But is the change to 
be regretted when we hear that — 

’’ Short and long blasts of the siren might be advan¬ 
tageously substituted for short and long blasts of the 
steam whistle, but much more advantageously short blasts 
of two sirens on the same shaft, or on two shafts geared 
together, sounding different notes, acute note for the short, 
grave note for the long. The rapidity and the ready dis¬ 
tinctiveness of character of the two notes will then be 
such that every officer and man will habitually recognise 
evolutional signals and signals for course and speed, just 
as in skirmishing ciVery officer and private knows the 
bugle calls ; and the signal-book will be no mote needed 
on the bridge of a ship of war than on the Saddle of a 
field officer, When the admiral desires to alter speed or 
couise for the fleet, his order will be given to the whole 
fleet simultaneously, and very nearly as fast as he can 
speak it to his flag captain, and then instantly (without 
waiting to open signal-books) the other ships will, one 
after another in order, each in replying give the ’under¬ 
stand,' repeat the numbers expressing course and speech 
and make her pennant. In as many quarter-minutes as 
there are ship* under his command, the order Will have 
been thus securely acknowledged by every one of them, 
and the admiral will sound his signal announcing that the 
order commences to take effect. Nothing short of this 
in quickness and sureness of ordering the movements of 
a fleet ought for a moment to be thought of as tolerable, 
when it is certain (as it asiuredly is) that so much is 
readily attainable.” 

We have quoted this part of the lecture at considerable 
length, for we have a strong conviction of its high prac¬ 
tical value. The colbsion between the Monarch and the 
Raleigh in Besika Bay, which has happened since the lec¬ 
ture was published, serves to point Sir W. Thotmon's moral. 
We are told that when the squadron was in three lines 
steaming at about five knots an hour, a signal was made to 
alter the course, which “from some unexplained cause* 
was misunderstood by two of the ships—the Triumph and 
the Invincible This brought the latter across the boWf 
of the Monarch ,, which then stopped and reversed engines, 
but the Raleigh astern of the Monarchy kept on her 
Course, the result being a collision, which wad fortunately 
touch less serious In its consequences than the costly 
Vanguard experiment, of which (bis one bid fhir to be $ 
repetition. That the Signal was misunderstood, not by AH 
the ships, and yet by two of them, seems to prove that 
much blame cannot be attached either to those who made 
it, or to those who read it; it is, in fact, the system that is 
at fault. ' 
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TYCHO BSAHt 


B Y the kindneis of Dr. Crompton, of Manchester, we 
are able to publish this week 'a copy from a photo¬ 
graph of what there is every reason to believe is a con¬ 
temporary portrait of the great Danish astronomer, 
Tycho Brahd This picture is on canvas r aad is 3 feet 
3} inches high, and 2 feet 6} inches wide. It repre¬ 
sents a man of ruddy complexion, standing and look¬ 
ing forwards. He is,bareheaded, has little hair, and 
that short, of a yellowish colour verging to red. He 
has very long moustaches and a short beard. In the 
right upper corner of the picture (that is, to Dfahd's 
right) there is a curious emblematic design, consisting of 
a round tapering column springing from a square base, 
around which at its foot are waves. Over the monument 
is a canopy suspended by a strong chain, a few links only 
of which are visible, the top being lost in doudn, and the 
chain itself has flames playing round it. Two A£olic 
heads (one on each side) are represented as blowing to¬ 
wards the canopy and column. Lower down, and to the 
right and left of the column, are two hands (one on each 
side) holding each a jug from which water flows. Clouds 
and lightning surround the background, the wrists of the 
hands holding the jugs, and also the £lolic heads. Round 
the monument is a label not entirely decipherable with 
the words . fl Stans (lectus ?) m solido ; " then follows an 
indistinct word and “ igne e. tunda *' (nr). ** Igne et 
unda JI was, no doubt intended. In the left upper corner, 
in large and distinct letters, is this inscription : “ Effigies 
Tychonis Brahe, Otton. Da. anno 50 complete quo post 
diutinum in patria ex ilium libertati desiderate divine pro- 
viin restitutus est.” 

Dr. Crompton ihinks, correctly we believe, that the 
inscription referred to Brabd's departure from Denmark, 
and that (he "exilium m patria 11 was an allunon to his 
residence on his island of Huenna, in his observatory, 
away from the court lor twenty years. The jfltftafeatic 
picture evidently implies that nothing (not the ele¬ 
ments) could destroy the monument he bad eVecied^ to 
his reputation by his observations, and thgt they would 
be protected by Providence. 

The portrait then shows Brahd as he was in his fiftieth 
year, and Dr. Crompton thinks the tenor of the emblems 
and the inscription seem to be conclusive that the picture 
was painted after Brahl had left Denmark, most probably 
between the end of October and the 13th of December, 
1397, and Dr. Crompton conjectures that the poitrait 
may have been painted to be engraved for Brahd'i 
" Mechanics . IJ 

In connection with this interesting portrait, it may not 
be inoppoitune to remind our readers of the main events 
in Tycho Brahes life, and of the work on which his Came 
is groundtd. 

Tycho Brah€ was born at Knuds thorp, an estate of hia 
ancestors, near Helsingborg, in Sweden, on the Sound, 
December 14, 1546 Copernicus had been dead two years 
and a half, Galileo was not born till eighteen years after, 
and Kepler, with whom Tycho was laiierly associated, 
was about twenty-five years his junior. Tycho's father, 
OttoBrahd was descended from an ancient Swedish family, 
and Tycho was the second eldest child, theie being alto¬ 
gether five sons and four daughters in the family. Tycho, 
evidently much against hn will, was destined for a 
military career. After the birth of another son, the 
father being in straitened circumstances, Tycho was 
adopted by his uncle, George Brah& Until 1359 he 
appears to have been educated at home at his uncle’s, 
learning leading and writing and Lai in, with Occasional 
lnstiuction In poetry and belles-letties. As it had now 
been decided that he should quali y himself lor some 
political office in the kingdom of Denmaik^ Tycho, in 
April, 1559 , was sent to the University of Copenhagen to 
prepare lor the | u Jy if lair. It seems to have been 


while pursuing hie stti&ei at Copenhagen that Tycho’s 
mind was first strongly attracted to the study of as¬ 
tronomy. An eclipse of the sun was to happen on August 
21, 1560, and Tycho was so struck by the precision with 
which the various details of the phenomena had been 
predicted by the astrological almanacs of the time that 
he was lascinated by, and resolved to master, so wonder¬ 
ful a science as astronomy, more especially, it would 
seem, that phase of it then universally believed in and 
cultivated, astrology. The planetary motions seem first 
to have claimed his attention, and these he studied by 
means of the Tabula Uergenses of John Stadius. 

In February, 1362, Tycho was sent to Leipsic, under 
care of a tutor, 10 study law. For this, however, he had 
not the smallest inclination, and devoted all his spare 
lime, when not in presence of hu tutor, or when the latter 
was asleep, and all his pocket-money, to becoming master 
of the science for which he had contracted a passionate 
devotion. By means of what books he could command, 
and with a celestial globe about the size of an orange, he 
studied the heavens nightly, and soon came to discover 
that the results obtained by himself differed greatly from 
those of Stadius. if From that moment,” says Brewster, 
u he seems to have conceived the design of devoting his 
life to the accurate construction of tables, which he justly 
regarded as the basis of astronomy." For this purpose 
he set himself to get up a knowledge of mathematics. 

So rapid was Tyclms progress in mastering the astro¬ 
nomy of the day, and so skilful already had he become as 
an observer, that by means of a simple pair of compasses 
he discovered that both the Alphonsine and Copermcan 
Tables had erred considerably as to the time of the con¬ 
junction of Jupiter and Saturn, which took place in 
August, 1563. His first instrument seems to have been 
constructed at the time, a wooden radius, which he got 
a Leipsic artisan, Scultetus, to devise for him in the 
manner recommended by Homelius, the professor of 
mathematics in that city. With this instrument he con¬ 
tinued his observations. On his uncle's death, Tycho 
returned to Denmark about May, 1565, to take possession 
of the fortune which had been left him. His continued 
devotion to astronomy greatly offended his friends and 
relations, who considered such a pursuit as degrading Co 
a noble as trade used to be in this country, and still is in 
most com mental countries. Tycho was 50 annoyed at 
the attitude of his fnends, that he left Denmark after 
staying a short time at Wittenberg, took up his residence 
at Rostock, where he stayed during the years 1366-68, 
steadily pursuing his cclesual observations. It was in a 
duel at this place that he lost his nose, which was so in¬ 
geniously replaced by a substitute of silver and gold, that 
few could have detected it to be artificial. 

From Rostock Tycho proceeded to Augsburg, where 
with the help of the brothers Hainzel, he constructed a 
magnificent quadrant of fourteen culms radius. It was 
made of beams of oak bound with iron bands, the arcs 
being covered with plates of brass, divided into 5,400 
lines. To enable him to observe distances, a sextant on 
a similar scale was constructed, and a wooden globe six 
feet in diameter was begun ; hitherto his only instrument 
was the simple radius made at Leipsic. With his new 
instruments be continued his observations at Augsburg, 
with renewed enthusiasm. Tycho returned to his native 
country in 1571, and found a warm friend in an uncle 
Stcno Bille, who had always taken his nephew’s par 
against the taunts of his other friends, and who assigned 
him a part of his own house as an observatory. It wac 
while living thus that one of the most notable events in 
the life of this great astronomical observer occurred, his 
discovery, November 11, 1572, of a new star in the con¬ 
stellation of Cassiopeia. This wonderful body probably 
made its first appearance in the heavens on November 5, 
and continued visible tor sixteen months, rapidly increas¬ 
ing in brightness till in the second month n surpassed that 
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of Jupiter, and «u visible at noonday. It then slowly changed ; it was at first white, then yellowish, then red- 
declined, and finally disappeared in March, 1574. It is dish ; afterwards bluish, like Saturn, getting duller and 
curious that in the years 945 and 1264 something similar duller as it decreased in apparent size. After much 
was observed in Cassiopeia, so that in fact the star persuasion Tycho, in' 1572, published an account of 
observed by Tvcho Brahe may be a variable one of long tns observations on the new star in a work 41 De Nova 
period, and if so may be expected to reappear about Stella.* 

the year 1885. The colour of this star, moreover, Tycho still further offended his relations by marrying a 



Portrait of Tycho Brmhtf (from origin*! in potuuion of Dr. Cromptou, of ManchoMcr). 


peasant girl in 1573, and shortly after, at the request of the the astronomer and estimated highly the pursuits to 
King of Denmark, delivered a course of lectures on astro- which he had devoted his life, and now realized it to bo 
nomy both in its observational and astrological aspects, for his duty, os head of the state, to put the man of science 
in astrology he still continued to believe. After travelling in the most favourable position to carry on researches 
in Germany and Switzerland in 1575, Tycho returned to which were then, as now, essentially unremunentive. In 
Denmark and received from the King, Frederick II., an fact, in Frederick’s treatment of Tycho Bratad we have 
offer which ought to immortalise the name of that mo- an early and munificent, and in Its results most successful, 
narch. The King seems always really to have admired instance of the endowment of research, ~ 
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The laUnd of Hues lies in Sound between Den¬ 
mark and Sweden, about eix mues from the latter and 
three from the former, and fourteen north£ist from 
Copenhagen. It is somewhat rounded in forti^six miles 
in circumference, and rises from the coast to its centre, 
where is formed a broad and level table-land. This 
island the King granted for life to.Tycho Brahd, and on 
it erected a spacious observatory with every convenience 
for astronomical work and ample accommodation for 
Tycho's family and servants. A wide space around the 
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central building was inclosed by high substantial walls 
in the form of a quadrangle, each angle corresponding 
to one of the cardinal points, and the centre of each wall 
extending outwards in the form of a semicircle, At the 
north and south angles ere erected turrets of which one 
was a printing-office and the other the residence of the 
servants 

This main building was carefully and elaborately 
planned. It was about 60 feet square, had on lhe north 
and south points two round towers for observations, with 
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windows opening to any part of the heavens Be¬ 
sides a museum and a library there was in a subter¬ 
ranean crypt a laboratory with sixteen furnaces, for we 
Ought to say that Tycho devoted much of his time to 
the alchemical pursuits of the time, mainly, it would 
appear, in the hope of being able to find in his crucible 
the fortune he was prepared to spend on his astronomical 
pursuits. Tycho Brah£ needs neither to be defended nor 
blamed for his belief in jutroloey and alchemy; it was a 
universal belief in his tlJne, a belief only got rid of by 
slow degrees and the thraldom of which no one man 


could shake off while at its very height, least of all a man 
with so much reverence for established be fiefs as was 
Tycho Brah£ 

A well forty feet deep distributed water to the building 
by means of syphons. An instrumental workshop stood 
outside the rampart to Lhe north, and a sort of farmhouse 
on the south. The foundation-stone of Uraniberg ( u the 
City of the Heavens "), as Tycho called his establishment, 
was laid on August 6, 1576. 

Large as was Uraniberg, it was found insufficient for 
the accommodation of all the astronomer's instruments, 
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and he therefore erected another, partly underground, for 
the take of steadiness and solidity, on a hill a little to the 
south of the former ; to this he gave the name of Stern¬ 
berg (*Ciiy of the Stars"), which, by an underground 
passage, was connected with Uraniberg. Both buildings 
were in a handsome and regular style of architecture, as 
contemporary pictures testify, and cost the King of 
Denmark 100,000 nx dollars (20,000/.), and Tycho, it is 
said, an equal sum Indeed, Tycho's expenses had po 
reduced his income, that ihe king gave him an annual 
pension of a.oco dollars, an estate in Norway, and a 
canonry in the church of Rothschild worth 1,000 dollars 
per annum Considering the difference between the value 
of money then and now, these sums for such a purpose 
may almost be considered munificent beyond example. 

The magnificent set of instruments with which Tycho 
■Locked the buildings were all made under his own super¬ 
intendence, and according to his own designs, many of 
them having the merit of original inventions. For 
number, workmanship, and design, they were unequalled 
at the time The following is a list of these instru¬ 
mens as given in Sir David Biewater's excellent memoir 
of Brahd, in al Martyrs of Science/’ on which the present 
notice is mainly based .— 

In the South and greater Observatory 

I. A semicircle or solid iron covered with brass, four cubits 
radius 

2 A sextant of the same materials and size 

3. A quadrant of one and a half cubils radiu*, and an axlmuth 
circle of three cubils. 

4 Ptolemy's paiallactic rules, covered with brass, four cubits 
in the side 

5. Another sextant. 

6. Another quadrant, like No 3 

7. Zodiacal armillanes of melted brass, and turned out of Lhe 
■olid, of three cubils in diameter 

Near this observatory there was a large clock with one wheel 
two cubils in diameter, and two smaller into which, like it, indi¬ 
cated hours, minutes, and seconds. 

In the South and lessor Observatory 

8. An armillary sphere of biau, with a steel meridian, whose 
diameter was about four cubits 

In ihe North Observatory 

9. Brass parallactic lules, which revolved in azimuth above a 
brass horizon, twelve feet in diameter. 

10. A half sextanr, of four cubits radius. 

II. A sleel sextunt 

12. Ano htr half sextant with steel limb, four cubits tadius 

13 The parallactic rules of Copernicus, 

14. Equatorial aimillanea. 

15 A quadrant of a solid plate of brass, five cubits in radiur, 
showing every ten seconds. 

16 In the museum wai the Large globe mode at Augsburg 

In the Sternberg Observatory . 

17 In the central part, a large umicucle, with a brass limb, 
and Lhrte clocks, showing hours, minutes, and seconds, 

18. Equatorial arm thanes of seven cubits, with scmi-armil- 
larits of nine cubits. 

19 A sextant of four cubits radius. 

2a A geometrical square of iron, with an intercepted quad¬ 
rant of five cubits, and divided into fifteen seconds. 

21 . A quad 1 ant of four cubits radius, showing ten seconds, 
with an azimuth circle 

22 . Zodiacal armihaties of bras", with steel meridians, three 
cubits in diameter 

■3- A sextant of brass, kept together by acrewr, and capable 
d being tak e n to pieces (or travelling with. Its radius was four 
cubits. 

34. A movable armillary sphere, three cubits In diameter. 

2 $. A quadra 11 of solid biaii, one cubic radius, and divided 
into minutes by Noman circle* 

26, An sstioi.omical radius of solid brass, three cubits long. 

27, An ssironi mu*l nag of brass, a cubit in diameier. 

28, A small brass astrolabe 


In the island of HuC Tycho resided and carried on 
hia astronomical work for twenty-one years The island 
itself wauu the time fertile and well cultivated. The 
astrononferwas virtually monarch of all he surveyed. He 
seems to have been loved by his subjects, and to have led 
a life of peaceful research and nealihy contentment 
which any man of science of the present day might env>. 
Teaching was no condition of his tenure of the island 
and observatory, but hiB fame, which spread far and wide, 
attracted numbers of pupils eager to study under the great 
astronomer. Some of these were trained at the expense 
of the king, others were sent by different academies and 
cilies, and several were maintained by the astronomer 
himself Distinguished visitors were constantly arriving 
to do homage to the great man, and among these was our 
own James I., then, however, only James VI. of Scot¬ 
land. This was in the year 1590, when the king was in 
Den/nark to wed the Princess Anne. He spent eight 
days at Uraniberg, discussing various subjects with Tycho, 
and carefully examining all the instruments. He was so 
much surprised by what he saw and heard, that he grantt d 
the astronomer liberty to publish his works ic England 
during seventy years 

Tycho Urahi? might have peaceably ended his days in 
his pleasant island home, had his great patron Frederick 
II lived ; he died in April, 1588, and a new king, Chris 
tian IV, arose “ who knew not Joseph," or at least cured. 



Tycho Hrahc'b System 

nothing for him and his work. While Frederick reigned 
his courtiers of couise, and many of them sincerely, pro¬ 
fessed to be passionately fond of astronomy ; but as 
might be expected, Frederick s munificent kindness 10 
Tycho made him many envious enemies. He continued 
to be toleiated for several years after the death of 
Frederick, but at last the young king's mind became so 
poisoned against Tycho by some of the courtiers, that he 
was deprived of his pension, his estate in Norway, and 
his canonry With a wife, five sons, and four daughters, 
ic was scarcely possible lor him now to continue his work, 
but he stayed on nil the spring of 1597, when he removed 
to Copenhagen. His persecution was brought to a crisis 
by a personal attack made on himself at the instigation 
of his chief enemy, the President of the Council, Wakhen- 
dorp, in which one of his servants was injured. Tycho 
had the spirit to retaliate on his assailants, but almost 
broken-hearted he resolved to leave a country which had 
got tired of the glory of its greatest citizen, and which had 
nothing for him but persecution and insult. Fortunately 
he had many friends abroad among*the nobles and princes 
of Europe. Among these was Count Henry Ranizau, who 
lived'at the Castle or Wandesbur^, near Hamburg, and 
who invited Tycho to take up his abode with him Here 
then, with all his family, he went in the end of 1597, and 
here he wrote his “ Aitionomis mitauralae Mechanics/* 
containing an account, with illustrations, of his various 
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Instruments and their uses, andgalso or bis chemical 
labours. This work also contaiflmews and plans of his 
observatory at Huen, and in the British Museum is an 
original copy presented by Tycho to his ^Rend, Dr 
Thaddeus Haggecius ab Hayck, Chief Physician to the 
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instruments followed soon after. An annual pension of 
1 3,000 crowns was bestowed upon him, and the casde of 
{ Benach given him for residence, though in the beginning 
1 of 1601 he removed into Prague, to the house of his late 
friend Curlius, which the Emperor had purchased and 
presented to the astronomer. It was at this period that 
Kqaler, then about twenty-nine years of age f lived and 
worked with Tycho, who procured for him the post ot 
imperial mathematician, for which, however, Kepler never 
seems to have received any income. 

Notwithstanding the munificent treatment of Rudolph, 
Tycho's misfortunes in Denmark must have told seriously 
on his health, and his end was near. He had a serious 
attack on October 13, which so told on his weakened con¬ 
stitution, that although the immediate cause was re¬ 
moved, his strength failed bun, and he expired on the 


qvadrans maximvs chalk 

beus qjiadrato INCLUSUS, et 

HonzantiAzimuchalichalybco 

inflilcns. 


Kingdom of Bohemia, and bearing the fine autograph 
which we here reproduce (one-half the si2e of the 
original). The work was printed at Wandesburg »n 
1598, and a copy, along with a MS catalogue of 1,000 
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Ecllplic AalroUba (T)cho Brahtl) nmilar lo that uttd by Hippircbiu 

stars, was sent to the Emperor Rudolph IT,, a great 
lover or alchemy and astronomy. The result was sn in¬ 
vitation to Tycho to go to Prague, with an assurance 
that he would receive ton warmest welcome, Thither he 
went with his family in 1599, and molt of hit fine set of 


24th of the same month, within two months of completing 
his fifty-fifth year. 

As to Tycho Brahd’s work, we cannot do better than 
give the following summery by Sir David Brewster 

“ An a practical astronomer, Tycho has not been sur¬ 
passed by any observer of ancient or of modem times. 
The splendour and number of his instruments, the inge¬ 
nuity which he exhibited in inventing new ones and in 
improving and adding to those which were formerly 
known, and his skill and assiduity as an observer, hive 
given a character to his labours, and a value to his obser¬ 
vations, which will be appreciated to the latest posterity. 
The appearance of the new star in 1572 led him to form 
a catalogue of 777 stars, vastly superior in accuracy to 
those of Hipparchus and Ulugh Beig. Hu improvements 
on the lunar theory were still more valuable. He dis¬ 
covered the important inequality called the variation^ and 
likewise the annual inequality which depends on the 
position of the earth in its orbit He discovered, alto* 
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the inequality in the inclination of the moon s orbit, and 
in the motion of her nodes He determined with new 
accuracy the astronomical refractions from an altitude of 
45° down to the horizon where he found it to be 34 , and 
he made a vast collection of observations on the planets, 
which formed the groundwork of Kepler's discoveries, and 
the bans of the Kudolphinc Tables 1 ^ 


MINIATURE PHYSICAL GTOLOGY 

T HERE have appeared from time to time in the 
columns of Nature interesting and instructive 
letters on the subject of Miniature Physical Geology 
May 1 be allowed to continue this subject, by pointing 
out a few lesions which may be learnt during spare hair 
hours on Ram'gate Sands 

Not far to the east of the harbour there bubbles lip a 
little stream, which, when the tide is low, flows for a con 
siderablc distance over the smds before it reaches the 
sea. Small as it is, this offers an excellent miniature 
example of a large river, and from it several things may 
be learnt In the first place the nver, when carefully 
watched is seen repeatedly, and with more or less rapidity 
to change its course This is effected by the deflection, 
from some cause or other, of the main course of the stream 
against one bank , the result of which is that the bank is 
forced to recede, and as it does so, it ceases to be a 
shelving slope, and becomes a tiny cliff of greater or less 
relative height This bank continues to be rapidly under 
mined by the action of the stream, and the upper portions, 
now and again topple over, with a little splash, into the 
water, in a manner with which those who have travelled 
on the Mississippi are well acquainted In this way a 
bold curve is formed, which increases in length down 
stream 

In the meanwhile, on the opposite shore of the river, 
sand is deposited, and, os the nver cuts its way down 
wards, this portion is left high and dry 

But, ere long, the deep water channel shifts—often 
rapidly, and without apparent cause—and the miniature 
nver tends to resume a straight course , it recedes from 
its bank cliffs, and soon a tract of comparatively level dry 
land separates these banks from the stream After ad 
vancing, however, for a while in tins direction until it 
there forms a curve similar to the one desenbed above it 
once more swings in the direction of its former course 
until, by a continuance of the same processes, a broad 
valley 11 formed, with beautifully marked nver terraces 
on either side, showing the length of swing of the river on 
each occasion that it oscillates to and fro 

In the midst of the stream sand islands are from time 
to time formed, partly by the deepening of the main 
channel on one side or the other , but, no sooner has the 
sand of which they are composed become dry, than the 
treacherous stream commences the destruction of that 
which itself had produced 

This is exactly what is continually taking place in the 
Delta areas of most great rivers In the Par£ branch of 
the Amazons a large island (Parraqueet Island) has, 
within the last quarter of a century, completely disap¬ 
peared The Ilila Nova has arisen, and is now covered 
with a luxun int vegetation. 

During the repeated changes m the course of our 
miniature nver it is possible to watch the deposition of 
a layer of coarse sand on the partially eroded surface ol 
a bed of finer material, and it is interesting and instruc 
live to notice how great a body of the coarse material is 
dragged along the bottom Even in the most sluggish of 
my miniature streams the sand grains might be seen 
rolling over and over each oLhcr as they travelled sea 
wardp, 

IA the more muddy flats of Pegwell Bay, I, on one 
occasion, had an opportunity of witnessing the formation 


of that which is knowj^n the Mississippi as a 11 cut-off" 
The miniature siream^fent round in a great loop, and as 
the flow of the water caused the concave banks to recede, 
the looplps gradually converted into a circle of water, 
and, the mam stream flowing through the shortest course, 
left a “ horse shoe " lake, which was in time almost com¬ 
pletely shut off from the miniature river 

Perhaps one of the most interesting of these spare 
half hours may be spent in watching the formation of 
deltas Numbers of these miniature rivers flow into 
pools, which are miniature seas or lakes I have often 
seen one of the streams in the course of an hour fill uo 
a considerable bay, ahd push its delta far out to sea The 
grains of sand, when they come to rest in the pool, form 
a slope of very constant angle, which, by a number of 
measurements, I found to be 40° for coarse sand, and 
34° for fine sand, the average angle being 36° By watch 
mg the advance of the delta the formation of false bed¬ 
ding may be seen in actual progress But these pools, 
or miniature seas, which lie in depressions in the chalk, 
offer a field for the study of marine denudation One 
may see, for instance, the waves advancing over a newly 
formed dtlta, planing off the upper portion, and forming 
tiny cliffs of delta material, but leaving the deeper parts 
of the slope of the deposit intact 

Again dunng gentle and steady breezes one may see 
the formation of drift currents I remember watching 
with interest such a current, which flowed between tiny 
chalk cliffs through the straits which separated two 
miniature seas , the most instructive point being that the 
finer grains of sand at the bottom of the straits, where 
the water was some 7 inches deep, were rolling over each 
other in such a manner as to prove the existence of an 
under current setting in the opposite direction to that m 
which the surface current was flowing 

There are many other lessons which may be learnt— 
such as the formation of fan deposits (similar to those 
so plentiful in the Rhone valley and elsewhere in Switzer 
land), which are formed at the foot of the miniature chalk 
mountains that stand out from the sand , and the stop 
page of the sand ripples, or miniature sand dunes, by the 
tiniest stream, reminding us of the way in which the 
Nile has preserved Egypt from total obliteration by this 
material , but I have already occupied enough of your 
space 

My object in drawing attention to such matters of ordi¬ 
nary observation is to induce students of physical geology 
to go out and observe these things for themselves If, 
after a morning’s study of Lyell s 1 Principles," the young 
geologist will devote an hour's careful observation to 
miniature physical geology, with sketch and note book 
in hand, he will find tftat his conceptions have a reality 
and a solidity which could not have been evolved in the 
study at home, while at the tame time he will find it more 
easy to follow, when he shall have the opportunity, the 
workings of nature on a grander scale 

C Lloyd Morgan 


TESTIMONIAL TO MR DARWIN—EVOLU¬ 
TION IN THE NETHERLANDS 

have great pleasure in printing the following 
correspondence — 

To the Editor of Nature. 

Utrecht, February 20, 1877 
On the sixty eighth birthday of your great countryman, 
Mr Charles Darwin, an album with 217 photographs of 
his admirers in the Netherlands, among whom are eighly- 
one Doctors and twenty one University Professors, was 
presented to him To the album was joined a letter, of 
which you will find a copy here inclosed, with the answer 
of Mr Darwin. 
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I suppose you will like to jive to both letters a 

S lace In your very estimable jfcrnal, and therefore I 
ave the honour to forward them to you. 

P. HARTINd^ 

Professor, University, Utreclit. 
Rotterdam , 6th February, 1877 

Sir,— In the early part of the present century there resided 
in Amsterdam a physician, Dr J £. Doormk, who, in 1816, 
look hli departure for Java, and passed the remainder of his life 
for the greater part in India, Ilia name, though little known 
elsewhere than In the Netherlands, yet Well deserves to be held 
in remembrance, since be occupies an honourable place among 
the pioneers of the theory of development. Among his nume¬ 
rous publications on natural philosophy, with a view to this, are 
worthy of mention bis " WijsgeerJg-naLuurkundjg onderzoek 
aangaande den vorspronkelijken mensch en de vorspronkelijke 
st&mmen van deazelfs geslacht" (" Philosophic Researches con¬ 
cerning Original Man and the Origin of his Species "), and his 
treatise, “ Over het begnp van levenskracht uit een geologisch 
oogpunt beschouwd" ("On the Idea of Vitality considered 
from a Geological Point of View ") The first already appeared 
in 1608 , the latter, though written about the same time, was 
published in 1816, together with oLher papers more or less simi¬ 
lar in tendency, under the title of “ Wijsgeerig-natuurkiindige 
verbandelingen ” (“Treatises on the Philosophy of Natural His¬ 
tory ") Xu these publications we recognise Doormk as a decided 
advocate of Lhe Lheory that the various modifications in which life 
was revealed in consecutive times originated each from the oLher. 
lie already occupies the point of vantage on which, shortly 
afterwords, Lamarck, with reference to the animal kingdom, and 
in his wake, I’rcvost and Lyell, with respect to lhe geological 
history of onr globe, have taken their stand. 

Yet the aceds scattered by Dr. Doormk did not take root m 
fertile soil It is true that a Groningen professor, G Bakkci, 
combated at great length some of his arguments regarding the 
origin of man , it attracted but little public attention, and they 
soon passed into oblivion. 

A generation had pissed away ere the theory of evolution 
began to attract more attention in the Netherlands. The im¬ 
pulse was given by Lhe appearance of the well-known wmk, 
“Vestiges of the Natural History of Creation," of which a 
Dutch translation was published m 1849 by Di T. 11 van den 
Brock, Professor of Chemistry at the Militaiy Medical College 
in Utrecht, with an introductory preface by Lhe celebinted che- 
mut, l’rof G. T Mulder, as well known in England as else¬ 
where 1 his work excited a lively controversy, but its oppo¬ 
nents were more numerous than its parLisanj Remarkably 
enough, it found more favour with the. general public, and espe¬ 
cially with some theologians of liberal principles, than with the 
representatives of the natural sciences. The majority of zoolo¬ 
gists and botanists of any celebrity m the Netherlands looked 
upon the water's opinions as a chimera, and speculated on the 
weaker points lather than on the merits or the woik Notwith¬ 
standing, Lius presented no obstacle to a comparative success, 
and 111 1854, even a thhd edition of the liarulation wai pub¬ 
lished, enriched by the translator with numerous annotations. 

Among the few Dutch savants to recognise the light which the 
theory of development spreads over creation, musL be men¬ 
tioned two Utrecht piofensors, viz, F. C, Donders and V, 
Uniting The former, in his inaugural address pronounced m 
184S, 11 De Ilarmonie van het dierujk leven, de openbarmg van 
wetten ” ("The Harmony of Animal Life, the Revelation of 
Laws”), expressed Ins opinion that, in the gradual chmge of 
form consequent upon change of circumstance?, may lie the cause 
of the origin of differences which wc are now wonL to designate 
as species. The latter, in the winter of 1856; delivered a senes of 
lectures before a mixed audience, on " The History of CreaLion,” 
which he published the following year under the title of 
41 Voorwereldhjke bchcppingen ” ("Antemundane Creations ”), 
with a diffuse supplement devoted to a cnLicol consideration of 
the theory of development Though herein he came to n stand¬ 
still with n 44 non liquet,” yet it cannot be denied that there 
gleamed through it his prepossession in favour of ■ theory which 
leveral yean later his lamed and learned colleague, J, van der 
Hocven, Professor at Leyden, making a well-known French 
writers woids his own, was accustomed to signalise am an ex¬ 
planation, ** de l’lncounu pas J'unposatble 11 
In 1658 your illustrious countryman, Sir Charles LyelJ, was 
staying for a few days in Utrecht In the course of conversa- 
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Linns with this distinguished savant on the theory of devdop- 
ment, for which Lyell himself, at least in hih writings, had 
shown himself no pleader, Lhe learned of this country were first 
made observant of what had been and what was being done in 
that direction 111 England. He attracted attention to the treatise 
of Wallace m the Journal of the Linnean Society, and related 
how his friend Darwin had been occupied for years m an earnest 
stadjr of this subject, and that ere long a work would appear 
from his pen, which, mhis opinion, would make a considerable 
impression. From these conversations It was evident that Lyell 
himself was wavering In Lhe following edition of his 14 Prin¬ 
ciples of Geology," he declared himself, as we know, a partisan 
of the hypothesis of development, and Prof llarting speedilv 
followed in the same track In Ins ” Algemeene Dierkund*” 
('' General Zoology ”), published in 1862, lie was able to declare 
himself with full conviction a partisan of this hypothesis Also 
another famous savant , Mlquel, Professor of Botany at ULrecht, 
who had previously declared himself an opponent of Lhe Theory 
of Development, became a convert to it in his later years, for 
although this is not expressed in his published writings, it was 
clearly manifest m his private conversation and in Ins lectures. 
To what must this conversion be attributed ? With llarting and 
Miquel, as well as with Lyell and bo many others in every 
counLry of Europe, this was the fruit produced by the study of 
your " Origin of Species,” published in 1859, which first fur¬ 
nished one vast basis for the theory of development. That 
work, translated into Dutch by Dr, F C Winkler, now con¬ 
servator of the Geological, Mineralogic&l, and Palaeontological 
collections 111 "Fcyler’s Foundation” at Hanrlcm excited great 
and general interest. It is true that a theory, striking so keenly 
and so deep at ihc roots of existing opinions and prejudices, 
could not be expected at once to meet with general approbation. 
Many eun amongst naturalists offered vehement opposition. 
Prof. J van der Iloeven, bred up as he was la the school of 
Cuvier, endeavoured to administer an anLulate for what he re¬ 
garded as a baneful poison by translating into our tongue 
Hopkins’well-known article in Fraser's Magazine However, 
neither this production nor the professor's mluence over his 
students could withstand the current, especially when, after his 
death, the German zoologist. Prof Emil Selcnka, now Professor 
of Zoology at Erlangen, was appointed at Leyden. A decided 
advocate of your theory, he awakened in the younger zoologists a 
lively enthusiasm, and founded a school m which the conviction 
survives that the theory or development is the key to tlic explana¬ 
tion of the lfislory of Creation. 

In Utrecht, Prof Hailing, wu.Ii convictions more and more 
decided, was busy in the same direction , and S Genka's successor 
m Leyden, Prof C K. Hoffmann, did not rcmun 111 the rear 
Other names, among which arc Groningen and Anideidam j pro¬ 
fessors, might here be cited lly the translation of yum '' Decent 
of Man” and 41 The Expressions or the Emotions 111 Man and 
Animals, J> with copious explanatory notes and by various original 
papers and translations treating on your Lheoiy, Dr Hartogh 
lleys van Zouteveen has also largely contributed to lhe mo-c 
general spread of your opinions m the Netlurl mds. 

To testify how generally they are held m esteem among the 
younger zoologists and botanists, and more and more obtain 
among professors of analogous branches in this country, we might 
refer to a multitude ofless unpoiLant paper* and articles in the 
periodicals 

This, however, v, e deem superfluous, since by offering for your 
acceptance an album, containing the portraits of a number of 
professional and amateur naturalists in the Netherlands, we offer 
a convincing proof of our estimation of your indefatigable endea¬ 
vours in the promotion of science and our admiration of you, Sir, 
ns the cynosure in this untrodden path We recognise with 
pleasure Dr, Hartogh lieys van Zouteveen as the primary mover 
of such a demonstration of uur homage The execution, how* 
evei, devolved upon the directors of the " Netherlands Zoological 
Society,” who reasoned that, with the presentation of this unpre¬ 
tending mark of esteem, a few words on the History of the 
Theory of Development in (he Netherlands would not be entirely 
unacceptable, the more so, since this histone sketch clearly 
shows that, albeit some ideas 111 that direction had already been 
suggested here, yet to you alone reverts the honour of having 
formed by your writings a school of zealous and convinced 
partisans of the theory of development 

Among the names in the accompanying list you will observe 
several professors of Natural History, Anatomy, and Physiology 
at the three Dutch Universities, the " A then ecu m Illustre" of 
Amstevdam, and the PolyLechmcal Academy of Delft, the Con- 
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servitors of the Zoological Museums, the Directors of the Zoo¬ 
logical Gardens, and several lecturers on zoology and botany at 
the High Burghs! Schools 

Accept, then, Sir, on your sixty-mnth birthday, this testimony 
of regard and esteem, not for any value it can have for you, but 
as a proof, which we are persuaded cannot but afford you some 
satisfaction, that the seeds by you so liberally strewn have also 
fallen on fertile soil in the Netherlands. ^ 

We are, Sir, &c , 

The Directors of the Netherlands 
Zoological Society, 

(Signed) President, A, A. van BkmmLLFN 
Secretory, H. T, Veth 

The following is Mr. Darwin’s reply 

D<rwn } Bet ken ham , February 12 

SlR ,—1 received yesterday the magnificent present of Ihe 
album, together with your letter I hope that you will endea¬ 
vour to find some means 10 express to ihe 217 distinguished ob¬ 
servers and lovers of natural science, who hove sent me their 
photographs, my gratitude for their extreme kindness. 1 feel 
deeply gratified by tins gift, and I do not think that any testi¬ 
monial more honouiable to me could have been imagined. I am 
well aware that my hooks could never have been written, and 
would not have made any impression on the public mind, lmd 
not an immense amount of material been collected by a long 
series of admirable observe/'s, and it is to them that honour is 
chiefly due. 

1 suppose that every worker at science occasionally fecU de¬ 
pressed, and doubls whether what he ha? published has bi_en 
worth the labour which it has cost him , but for the remaining 
years of my life, whenever I want cheering, I will look at ihe 
portraits of my distinguished co-workers in the field of science, 
and remember their generous sympathy. When I die the album 
will be a most precious bequest to my children. 1 must further 
express my obligation for the very interesting history contained 
in your letter or Lhe progress of opinion in the Netherlands, with 
respect to evolution, the whole of which is quite new to me I 
must again thank all my kind friends from my heart for their 
ever-memorable testimonial, and 

I remain, Sir, 

Your obliged and grateful servant, 

(Signed) Charms K Darwin 


THE NORWEGIAN NORTH-SEA EXPEDITION 
OF 1876' 

Zoological Rt sear ihe* 

AMONG the various scientific objects of our expedition the 
examination of the biology of those parts of the ocean 
which we traversed was one of the most important. We had 
with this view equipped ourselves in the best way with all 
the apparatus required for the purpose (dredges, trawl-nets, 
swabs, sieves, &c ), chiefly afLer the newest English models, a 
considerable quantity of ropes of various kinds, and heavy iron 
weights to hold the apparatus to Ihe bottom were also stowed 
away in the hold of the vessel There was besides procured a 
large quanlity of glass vessels of different sizes and kinds, 
from small test tubes to cylinders a foot in diameter, and a con¬ 
siderable stock of spirits for preserving the specimens that might 
be collected. 

That the zoological material that might be brought up with 
the apparatus we have named might be arranged and the preli¬ 
minary examinations made, which would be of great importance 
for the later working out, we considered it indisputable that 
as many zoologists as possible should accompany the expedition ; 
we also thought it right that a skilful artist should always be at 
hand. The zoological party consisted of Overlcge Dameltsen, 
Grossercr knele, and myself, and as artist we were fortunate 
enough to engage Herr hchiertz, landscape-painter, whose prac¬ 
tised penal and keen, all-embracing faculty of observation were 
exceedingly useful to us. There is a series of masterly-coloured 
picture! from Iub hand which will be a true ornament to the 
zoological treatises, which in course of Lime will be published on 
the work of the expedition. 

The zoological work was divided in this way:—Overlsge 
Daniels sen and Dr. Korea undertook the Echuiodermato, Ge- 
phyreemo, and Corals; Grosserer Fnele, the Molluscs; Dr. 
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Hansen, the Annelida ; agri I myself the other classes, the Crus¬ 
tacea, Fycnogonida, rolyftx, Ilydroidi, Spongia, together with 
the lowest organisms standing on the boundary line between the 
Animal an*-vegetable kingdoms (For a minders, Radiolaria, and 
Diatomacea), and that department o( the researches which even¬ 
tually concerns our salt-water fisheries. We have all been occu¬ 
pied for a considerable time in working out each his own portion 
of the collected material Bat m this has been extraordinarily 
abundant, it has not been possible for any of ui to bring his ex¬ 
amination to a conclusion so that a detailed account of it can 
be given. As, besides, the more special results will be reserved 
for the collective work, which it is proposed to publish when the 
expeditions are concluded, it will be sufficient here to state some 
of the most important results of the expedition. It may also 
here be mentioned that these researches, carried on far out in 
the open ica from a comparatively small vessel, and at depths 
approaching 2,000 fathoms, are, even under the most favourable 
cum instance?, attended with extraordinary difficulties, and oc¬ 
cupy a comparatively long time. That we, notwithstanding the 
exceedingly unfavourable state of the weather during the expe¬ 
dition, were able to obtain such an abundance of zoological 
material, is due to the skilful and intelligent way 111 which the 
work was carried out by Lieut. Petersen, 10 whom Capt Wille's 
command was given over. 

During our expedition wc had in all employed the dredge 
from the vessel sixteen times, the trawl-net twelve tunes, 
both these together twice, and the swabs hut once ; there were 
thus no fewer than thirty-one separate casts, and of the?e only a 
few were unsuccessful, while mont of them gave very satisfactory 
results. A net was also employed for examining the marine 
animals occurring in the upper stratum. Boat dredgings were 
also undertaken in Sogne Fiord, at Ilusoe, at Thorshavcn in the 
1 ' peroe Islands, and in the harbour at Reykjavik. Without en¬ 
tering on any detailed specification of the numerous animal foims 
thus brought from the depths of lhe sea, I will merely state that 
there are interesting specie*., new to science, or nearly all classes, 
of wlut-h complete descriptions and drawings will hy-and-by 
be published 

The greatest depth reached during the expedition was about 
2,000 fathoms, almost half-way between Norway and Iceland , 
there were several casts at depths of over 1,000 fathoms. The 
zoological researches were begun m Sogne l'tonl, where the 
considerable depth or 650 fathoms was reached, the greatest 
depLli which up to that time had been examined un our coasts 
We found here the common deep sea fauna known from earlier 
researches, viz , of Ilardanger Fiord, and various rarities 
were collected, among others a well-preserved specimen of 
the remarkable family, Brismga, discovered by Asbjornsen {R. 
eoronata l G. D Sars), several specimens or the Puapnlouits 
bicaiulata , Danielsaen, and great numbers of the beautiful haired 
Munida tenmmana t G D. Sars, of which previously only very 
few specimens had been found. 

Our researches, however, first attained their peculiar interest 
when we reached the extended hairier that lies along our coast 
on the west, the uttermost: limit of which forms the so-called 
Havbro Here below 300 fathoms begins the yet little examined 
cold area, with a bottom-temperature of from o° to 1 6' C , and 
the fauna now, in correspondence with this temperature, exhibits 
a very peculiar character, totally different from that on our south 
and west coasts. Seventeen of our casts were in Lhe cold area, 
and we have thus some idea of the peculiar physical and biolo¬ 
gical conditions prevailing there, 

Over the extensive depression which occupies the greater part 
of the expanse of sea between Norway on the one side, and the 
Fjeroe Islands and Iceland on the other, the bottom below 
1,000 fathoms appears everywhere to consist of a very peculiar, 
loose, but very adhesive, exceedingly light, nearly greyish white 
clay, which is very strongly calcareous, and, on being washed or 
passed through a sieve, appears to consist almost exclusively of 
Bhells of a little, low organism, belonging to Lhe Foramlmfera, 
Bdoculina. We have therefore named this deep-sea clay IJdo- 
cuhna clay, to distinguish it from the kind of clay which occurs 
in the warm area at a great depth in the Atlantic Ocean, and 
which is called, after a very different Foraminlfer, Globigerina. 
The BUoculina clay of the cold area contains a larger quantity of 
lime than the Globigerina day of the Atlantic. It gives off, 
when treated with an acid, an uncommonly large quantity of gas, 
and when it is pressed and dried, it is converted in a short time 
Into a very hard and compact sort of limestone. We have here 
a complete chalk or limestone formation coming into existence, 
and the fauna occurring here also bear! a considerable impress of 
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its ancient origin and dote alliance with the organic remains 
preserved in the fossiliferous strata from the close of the Second¬ 
ary period. First of all may here be named a fine, probably 
new Cnnoid, over a span long, which was here obtained in 
numerous living specimens, and which shows an unmistakable 
resemblance to a Jew of the oldest fossil forms of this, in our time, 
almost extinct animal group ; next a very peculiar and interest¬ 
ing holothuroid animal, colossal chalk sponges, and large num¬ 
bers of a new and very peculiar Pycnogonide, also a remark¬ 
able blood-red coloured Crungon (A Wfa) with integuments thin 
as paper (Hymenocana), besides several lower Crustacea, for the 
moat part new , the mollusc commonly occurring here is that 
which is so characteristic of our older glacial day, Lhe biphono- 
dtnhihum vitrtnm i M. Sara, which on our coast is first found 
living m the mosL northerly part of Finmark. The fauna in these 
great depths, though peculiaily interesting, both with reference 
to zoology and geology, appears however as a whole to be rather 
poor and without variety The contrary is the case where the 
bottom begins to rise towards the sea banks Here we find at a 
depth of 400 to 900 fathoms, but still within the cold area, an 
uncommonly abundant and varied animal life. Quite contrary 
to what we might be Inclined to expect from the prevailing low 
temperaturej so far is there from being any trace of hindering or 
preventing the development of animal life, in comparison wiLh 
our coast Jautia, that we find Lhe rather as we go downwards an 
exceedingly remarkable luxuriance in the development of the 
fauna expressed both in the numerous and varied animal foims 
occurring here, and m the comparatively colossal dimensions 
which several of these here reach , indeed, one of Lhe marine 
animals taken up here, belonging to the Umbellulana, had a 
length of quite eight feet From the specimens winch wc got 
up with the help of dredges, trawl nets, and swabs, we have been 
able, if only approximately, to form a sort of idea of the peculiar 
physiognomy which Lhe sea-boLLom lie re presents. 

Forests of peculiar Cladorhiza, with tree-like branches, here 
deck the bottom for long stretcher Between the branches ml 
fait beautiful medusa he ads (Euryale), and variegated fjar-stjemcr 
(Autcaon), and various Crustacea, among them the marvellous 
object, Arcturus Baffini, known from the Polar Set, and slow- 
moving Pycnogonida, partly of colossi sue (up to a span belween 
the extremities of the feet), creep along between their branches 
and with the help of their enormously-developed proboscis suck 
out their organic juices \ a whole world of more delicate plant- 
Jike animals (Polyioa and Hydroida) having at the same time 
fived their dwellings on the branches and stems of the sponges 
when dead and deprived of their organic bark substance In 
the open spaces belween the sponge lorests creep along beautiful 
purple sea-BLars (Astropecton) and long-armed Ophiunds, together 
with numberless Annelids of various kinds, and round about 
swarm different sorts of Crustacea, long-tailed, bristly Decapoda 
(Crongon), finely-formed Mysida (Eyrthrups, l'anerylhrops, 
Fserdomma), mosses of Amphipoda (Anonyx), and Isopoda 
(Munnopaida). Above all project, like high mast timber in a 
coppice, the predominating Umbcllulani with their delicate 
straight stems and elegantly-curved crowns set full of fringes of 
polyps The light of day docs not, properly speaking, pene¬ 
trate to Ibeie great depths, but as a compensation there is pro¬ 
duced, by the animals themselves, a splendid illumination of the 
whole, inasmuch os almost all are strongly phosphorescent, or 
have the power to produce from their bodies on intense light, by 
turns bluish, greenish, and reddish. 

bo often as our bottom-scraper or trawl net found bottom in 
that region which, after the animal type that was undoubtedly 
Lhe most prominent and characteristic, we named the region of 
the UmbeUuIans, we were certain to have a nch zoological 
piue, and the day was indeed in most cases unfortunately quite 
too short for the proper examination and preservation ot all 
those treasures fetched up from Lhe depths of Lhe sea. 

Higher up, in a depth of 300 Lo 100 fathoms, and at a dis¬ 
tance from the coast of from ten to twenty Norwegian miles 
(about 70 to 140 English), begins that extensive barrier which 
foims, as it were, the foundation on which our land rest*, and 
by which the cold Polar Sea depths are shut off from iL This 
barrier b^ins in most cases with a hard, stony bottom, so that 
our dredgings were here attended with great difficulties. Nume¬ 
rous rolled stones, whose smooth rounded forms and worn edges 
clearly enough show that they had at one time been subjected 
to the powerful action of ice, lie here strewn on the sometimes 
very uneven bottom, consisting of solid rock, and prevent the 
dredge from acting properly, or till up its mouth lo that only in¬ 
complete specimen* of the animal world living here can be 


obtained. The fauna has here quite altered its character, and 
moie resembles that common on our coasts ; but it appears to 
be a rule that below this point at the bonier of the burner 
it is considerably richer than that nearer the shore, a fact which 
■Iso stands in full agreement with the long known great abun¬ 
dance of fish at these places. 

When we finally survey what here esn only in a general way 
be pointed out concerning the physical and biological relations 
of the tract of sea we traversed we may, both in a physiographic 
and a zoological respect, divide the depths of the sea surround¬ 
ing our country into two regions differing greatly in character, 
namely, the warm and the cold areas. The tint occupies Lhe 
whole Skagerak and the North Sea, and farther north the sea 
along our coast to a distance of ten to twenty Norwegian miles, 
including herein all Lhe fiords cutting deeply into the land, and 
stretches towards the north to the northernmost point of Fin* 
mark The cold area commences where the bottom begins to 
■ink from the sea-banks towards the great deeps lying beyond 
them, and towards the south reaches nearly to the latitude of 
Stodt, and towards the south-west extends in the form of a nar¬ 
row wedge m between the Faeroe and the Shetland Inlands as 
far as the 60th degree of latitude. Towards the north the cold 
area extends to tbc Pole, wmch properly is its central point 
We have examined it at one of the points where it extends 
farthest to the south, where it hai shown itself Lo be everywhere 
very sharply and distinctly defined from the warm area. As we 

I iroceed farther north, the boundary between the two becomes 
css distinctly marked, inasmuch as the cold area little by little 
raises itself from the depths, until in the Polar Sea it finally 
rises to the surface, and thus also occupies the littoral region, 
the warm area bung at the same tune greatly diminished in ex¬ 
tent. The close correspondence with the above-described pecu¬ 
liar physical conditions in the sea surrounding our country has 
been to a very considerable degree explained by the experience 
obtained during nur expedition, and thus a very important con¬ 
tribution has been made to the meteorology of the sea 111 general. 
A fuller explanation of these purely physical phenomena is also 
of the greatest importance to us zoologists for the right under¬ 
standing of the different biological conditions in the sea ; but as 
such an explanation belongs properly to the physical-meteoro¬ 
logical researches, 1 will not here enter farther upon it, but keep 
to the more purely zoological side of Lhe matter. 

With regard Lo the character of the fauna in the cold arcs, it 
is purely arctic or glacial without any suuthcrn mixture whatever; 
and we have already been able to identify several of our species 
with types before collected in the Polar Sea during the various 
North Polar expeditions fitted out in Sweden, Germany, England, 
and America, In higher latitudes Lhose animal types, which in 
that part or the sea which we examined are only found below the 
400 fathcans' line, live in comparatively shallow bands, indeed even 
in the upper stratum of the sea, which interesting fact appears 
■till further to confirm the view held by several men of science 
that the distribution of animal life m the sea is mainly dependent 
on temperature, depth having only a comparatively limited in¬ 
fluence upon it The purely Arctic fauna which prevailed on our 
coasts during the Glacial period, and which has left behind its 
traces in the glacial clays and in the older glacial shell banks, has, 
under altered meteorological conditions, little by little drawn 
down to the depths, where the effect of these conditions was leu 
sensible, while the places which it inhabited have been occupied 
by more southern, immigrating types. At great depths in our 
fiords which run far into the land, a remnant of the original 
Aictic fauna has been able to maintain itself. But this is clearly 
only a fortuitous circumstance, as clearly enough appears from 
Lhe generally small size and stunted appearance of these animal 
types, and ineir complete extinction is probable Thu we are 
now, alter having acquired an accurate acquaintance with the 
temperature of the sea, able to explain on purely physical 
grounds For even Lo those deep pools in our fiords the influ¬ 
ence of the milder climatic conditions has at last reached, 10 that 
at depths of 650 fathoms there is a temperature of 6" C., which 
may be supposed lo have a prejudicial influence on the growth 
of these types. On Lhe other hand, the temperature off our sea- 
banks at a much smaller depth remains unchanged, such as it 
was in the Glacial penod, both here and close to our coast, and 
therefore we find also here, even at a remarkably southern lati¬ 
tude, no impoverished and stunted, but as luxuriantly developed 
an ArcLic or glacial fauna os high up in the, north m the Polar 
Sea. 

The very important light which from the aide of meteorology 
may be thrown on several yet obscure phenomena In the dew* 
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lopment and distribution of organic life is on the other hand the 
often considerable ud meteorological researches may obtain from 
purely biological facts, render it definable that these two sciences, 
which may appear very different, do not become strangers to 
each other but mutually come into closer alliance with the object 
m view, to contribute to the scientific solution of the many yet 
unsolved physical and biological problems. 

(To be continued ) 


OUR ASTRONOMICAL COLUMN 

Tiih Hinahy Star { Buotis.— l)r. Duberck, of the MarLree 
Observatory, has published dements of this revolving duublc- 
sLar, which appear to rtprcscnL \cry satisfactorily the measures 
up Lo the present time, allowance being made fm some obvious 
errors of observation. The orbit, winch differs materially fmm 
those calculated upon shorter senes of measures by M.uller, 
llersdicl, and Hind, is as follows 

l'eri-astron passage, i77o'44 Pennd, 127 97 yeara 
Node I2 U 1' Inclination 37“ 53' 

Node to pcu-astion, on oibiL 130' 54' 

l 1 cccntncity 06781 

bcmi-axis major 4" 813 

At llic epoch 1782 28 these elements give Lhe position 2 j. a i f 
distance 3" 64 , and for lSoj 25, position 352° 5, distance 6'*5 Jj 
for DcmbowskTs epoch 1S70 87 tfie cnnrs arc* + o' 3 and o' 11 
The following figure] ate deduced from Dr Dobcrtk’s ele¬ 
ments .— 

18760, T'os 283 7 Dist. 4 29 iSo2‘o, roi 22\ 7 l)>st 2 ^5 

18800, „ 274-5 „ 384 18960, „ iS3 2 „ rSz 

1S840, „ 2628 „ y$(i 19000, „ ili cj tf I 3 T 

18880, ,, 2471 ,, 2 36 

Dr. Doberck has now investigated dements of cr Coron v Horen* 
lis, t and A Oplnuchi, fx-, 44 and { iJodis, 7 and u> Looms, -q 
Caasiopear, and several other stars, thus greatly adding (o our 
knowledge of the orbits of Lhe binaries, his discussions being at 
the same tune conducted in a very exhaustive manner, to date 

Variable Stars —In Nu 2,119 °f the Astionomiuht 
Nathruhten arc observations of a number of variable star*, marie 
in 1875 by Mr. Chandler of New York. There was a vdi- 
maiked minim uni of that irregular variable a lleiculn on 
August 21 , the observation'; of W and X Sagittam are woiLhy 
of note, as they suppoit the results previously given by Prof 
Schmidt, of Athens, and aie staled tu have been made without, 
any 11 pie-uccup\U m uf mmd in the observe!,” who had no 
previous knowledge nf the character of the light variations 
Schmidt's period Jui W, is 7 5933 day*, and for X, 7 0119 d iys , 
anothei stai in the same constellation, U Sagittam of Lhe lost 
catalogue by lhof Schunfcld, is assigned a period of G 7452 
days The Lhrce stars were added Lo the variable star list by Lhe 
indefatigable director of the Observatory aL Allien", in the 
summer of 1866 

Mr. J h. Gore (Umb.dla, Punjab) writes, suggesting the 
variability of Lalande 42360. The place in the catalogue 
depends upon an observation made August 7, 1793, when the 
star was rated 7m, Argelandcr (° Bonn Observations,'' 
vol. vn p. 1H1) identifies Lkii star with No 42383 of the cata¬ 
logue, observed ai an 8m , September 29, 1791 Considering 
that there is an error in the record of the time of transit , the 
declinations closely agree 

Damoisfau’s Taulls of JurirERS Satellite.— Indepen¬ 
dent extensions of these Tables, which run out in 1880, have been 
made in Europe and America. Fiof Coffin, superintendent of 
the American Ephemeiis, notifies an extension to 1900, which 
hifl been earned into effect by Mi 1) p. Todd, we believe 
under the superintendence of Trof. Newcomb. The work will 
be sent to w any library or astronomer possessing a copy of the 


Tables, on application to the office at Washington. Before the 
time named It may be hoped Lhat both aa regards theory and 
observation, the laborious operation of forming new Tables may 
be justified by the certainty of obtaining results which will enable 
us to predict the phenomena of the satellites, with considerably 
greater accuracy than can be effected by the use of Damoiseau's 
Tables. And wc may also express the hope that as regards 
systematic observations, the Astronomer Royal's uigent recom¬ 
mendation will not be lost sight of. 

Bessel's TruatIsIls.— Volume 111 of the reprint of the 
more important of the many papers by Bessel on astronomical 
and other subjects, which completes the work, was issued a 
short time since by Dr. laigclmann, and comprises geodesy, 
physics, and general astronomical subjects, as the lib ration of 
the moon, shoaLing-stara, the mass of Jupiter, and the theory of 
eclipses. Speaking of the woik aa a whole, it will prove a very 
valuable aid to Lhe student of Astronomy, affording him wiLhout 
the labuur and difficulty of consulting a number of publications, 
the means of acquainting him"elf with the principal memoirs of 
the illustrious Professor of Knm^aberg, who may he said to 
have revolutionised the practice of astionnmy Dr. Busch’s 
“ Ver/cichnisB sammLhcher Werke, Abliandlungcn, Aufs it/c, und 
Benicrkungen, von F W Bessel," printed in vol xxiv of the 
Ivonigshcrg observations, and subsequently in n sepaintc fuim, 
conlains 385 aitides and wc believe, with only one or tun 
exceptions, Dr Rngclmanu’s three volumes wilt he Tumul to con¬ 
tain all that are of more permanent interest and vilue 


BIOLOGICAL NOTES 

Tiir LuLCruir J»vi,—Since Humboldt's discovery or the 
electric cel and his observations of its pecuhai properties, carried 
out unfortunately before the discovery of Lhe voltaic pile, strange 
lo *ay, no attempt has been made lo study Lins remarkable ltpLilc 
in its natural surroundings, In view of Lhis fact, the Berlin 
Academy of Sciences sent lhe well-known histologist and physio¬ 
logist Dr Cul Sachs, last September, Lo the scene of Humboldt’s 
foimei activities, well equipped with an ample rupply of tlectro- 
pliysiulogical apparatus, and means for carrying out an extensive 
srries of observations. In Lhe last session of Lhe Academy a letter 
dited December 7 was read fiom Dr Sachs, 111 which he stated 
that he had safely performed Lhe journey from Caraccas, over the 
Cordilleras, to Lhe / la nos. lhe gjmnotus had disappeared from 
the neighbourhood of Rastro, where Humboldt’s investigations 
took place, hut at a distance of a few miles fiom tie city ol 
Calahozo, a river was found fairly alive with the dreaded tem. 
blarfor In the five days which had elapsed since the discovery 
of Lhe locality, many valuable results had been afforded by the 
observations, and Lhcre wag eveiy prospect that Lhe expedition 
would yield a large number of new and important additions to 
our knowledge ot the electro moLivc organs. 

Farjy Development m- Sponges. —At a meeting, on 
February 8, of the SociUu Vaudoisc dcs Sciences Nfltu- 
rclles, Prof horel spoke on an interesting occurrence of 
an early development of sponges in the Lake of Geneva, 
due to the unusually mild winter of this year. The fluviatile 
sponge of the lake consihLs of a horny skeleton with very fine 
siliceous spicultt, covered with a sheet of soft, perforated animal 
matter. Usually, in autumn, this soft matter leaves the exterior 
ramifications and condenses under the form of small gemmuta, 
half a millimetre in diameter, u the deepest Interior parts of Lhe 
horny skeleton. There it remains until the spring, when it 
expands anew upon the ramifications, and coven them with a 
sheet of living animal matter. But this year M hotel observed 
on February 2, besides many sponges in their hibernal state, a 
colony of other sponges which had already reached their full 
summer development, differing only by a somewhat paler colour 
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from the usual summer appearance. The occurrence is perfectly 
explained by the circumstance that the tempdftiture of water In 
the Lake of Geneva was this year higher by two degrees than 
the average temperature for many years, which is 6° 3 Cels for 
December and 4 0> 9 for January. 

A Nfw Sponge, — Prof E. Perceval Wright describes {Proc 
P Irish Acad , vol. ii, ser 2, part 7) a beautiful little sponge 
found growing on the fronds of some species of Ued Seaweeds 
from the coasts of Australia, of which we give the accompanying 
lllustiation. The laigest specimens measure not three milli¬ 
metres in height. The sponge consists of three distinct and well- 
marked portions ' firstly, a small basal disk ; secondly, an elon¬ 
gated stem, on Lhe summit of which expands the Lhird portion, or 
capitulum The disk is button-shaped, flat, and is formed of an 
irregular horny Jramc work, twice to three times as broad ns the 
stem The stem varies in height, and presents Lhe appearance, 
in some cases of a series of margined rings, some twenty in 
number, fastened together one on 
Lhe top of the oilier , in others Lhe 
margins of the rings will be more 
prominent, and the bodies of the 
lings will be, as it were, more 
deeply sunk In both these cases 
lhe horny fiamcwork ia of a moie 
or less evenly latticed chaiacler, 
the longitudinal line", of the laLlhx 
bung vLry prominent lhe head 
portion, in it-* natural sLate, pio- 
hably presents a more orle .s splieu- 
Cid foini, perhaps slightly fUtlemd 
on the summit, with an indication 
of being divided into four nearly 
equal parts, the open space beLwcc n 
these leading into the body-eaviiy 
of the sponge. In some of the 
specimens the head portion iu.au d 
la the stun sterns to have been 
formed of a somewhat dcnsfi fi.lmc- 
ivoik than the uppei portion, so 
lliat whdt being pressi.d till, uppci 
poition has been fractured acioss 
The framework hcie is of a ilensely- 
rcticulatcd kind, m appearance ic- 
minding one of the reticulated net- 
w oik of Lhe uUracapstilar sarcodc 
in Thalassolampc, or of the tissues 
A d’i /l 1 j, i( met with in some Eclunodcrms 

This sponge has been called Ar 1//1- 
ai chert The wonderful mimetic resemblance which it bears 
to some Crinoid-formi can scarcely be overlooked Leaving the 
texture and composition of the skeleton mass for the moment out 
of view, and simply looking at its outline—the circular disc-like 
base, Lhe stem—the profile of which is absolutely the same, 
except ns to size, as that of the pentaennoid stage of AnUthn 
f0\iic£jis, and the slightly de/t head, the resemblance is very 
great. F o far aa is known, this is a unique case among the 
sponges, and one is left to wonder what may be the tmy enemies 
fiom which A’a/fisfoiti'ia arc ha i t by this complete disguise, con¬ 
ceals itself, 

Wild Dogs on Tin; Oni.— An interesting occurrence of dogs 
which have reverted to Lhe wild state u reported by M. Poliakoff 
from the neighbourhoods of Soorgoot on the Obi, and Tobolsk. 
The sue of these animals is .somewhat larger than that of 
tha dogs of Lhe locality, but less Lhau Lhat of wolves , their 
habiti being rather remarkable the inhabitants would not ac¬ 
knowledge them to be common dogs, and the hunters preserved 
the skint of the individuals they happened to kiU, as rare sample* 


of unknown animals. M. Poliakoff could not, however, detect 
in the skins he describes any deviations from the common dog 
type, except the larger si/e, and perhaps a somewhat greater 
length of body, with comparatively shorter legs (at Tobolsk). 
But the habits uf these animals are certainly wolf-hke ; they 
inhabit woods ami live by hunting, which they carry on in com¬ 
panies Ten individuals were thus well-known at Soorgoot as 
hunting in company the wild reindeer, and latterly they ap¬ 
proached the settlements, causing a panic among the inhabitant" 
by the ravages they made among cattle. They hunted always 
together, assailing their prey simultaneously They are reported 
also to be far more voracious than wolveR, and their habits, 
M. Puliakolf observe*, resemble much those of the red highland 
wolf {Cants alpinas) of Eastern Siberia. 

Till, Woon pecker —AL Lhe session of the German Orni¬ 
thological Society, on February 8, Prof. AlLum gave an in¬ 
teresting address on the ordinary woodpecker, embodying a 
portion of the results of over seven years’ observation, With 
rcgaid to the question of liuw the woodpecker finds the trees 
inhabited by insects, he had noticed that it almost invariably 
resorted Lo such trees as hcnc the diseased look consequent upon 
the presence of insects, manifested by the smallness and fewness 
of the leaver, the absence of lhe usual fresh colour of the baik, 
lIc I11 some cases it is deceived, especially where Hew' varieties 
of ti cl'i have been set out. When it has detected a hole bored 
in the hark by insects, it follows the course of the passage under 
the bark by a gentle tapping with its bill, until it reaches the 
place where Lhe larvi; arc ^lluaLed, when, by tc.inng ofT large 
portions of baik, its food is laid Inu, Among the insects 
not eaten by lhe woodpecker nre such as the Caomh \ hero*, 
which bores too deep into the wood, or hmall insects such as 
the Jtosfit htdtc t living in the b^rk of the pine tree, which is dif¬ 
ficult to pcnetiate The picscnce of the woodpecker is good 
fur a forest, m so far as iL dcstioys the insects upon the trees. It 
however injuics the latter frequently by te-iung off large pieces 
of bark, and mducitly by eating the Uitfiil wood-antat The 
statement that wuoclpeckcrs made incisions in Uees free from 
insects, for the purpose of sucking the sip, was dispiovcd by 
Prof Altuni, on grumnl of repeated observations 

Su»\cnv oi* \ Lous ikr -A fiwdajs ago, at the Rothesay 
Aquarium, a tank containing flat Indies was emplie 1, nnd a 
flounder of eight inches m length was inadvertently left buncd 
in the shingle, where iL died On ri.fi 11 mg the lank iL was 
tenanted by three lobster* (Ifoiinim\ niannns) l one of which is 
an aged velernn of unusual size, bearing an honourable array of 
barnacles „ and he soon brought to light the hidden flounder, 
with which he retired to a corner In a short lime it was noticed 
that the flounder was non at. It was impossible the lobster 
could have eaten it all in the interim, and (he handle of a net 
revealed the fact that, upon the approach of the two smaller 
loLsUrs Llie larger one hid buried the flounder beneath a heap of 
shingle, on which he now mounted guard. Five times within 
two hours was the ush uneaithcd, and as o r Len did the lobster 
shovel the giavel over it with lus huge claws, each time as¬ 
cending Lhe pile and turning lus bold defensive front to his com¬ 
panions. 

Till- INDIGENCE OI* TLMI'FiiAHIM'. UN iHK NERVE- AND 
Musc'LE-Lurren r. — M Steiner has proved {Reicherts Atchtv) 
that the electromotive force of Lhe nerve-current from 2' up¬ 
wards, is gicater Lhe higher the temperature, that it reaches a 
maximum between 14° and 25 0 , and at higher ’empci attires 
decreases again The force of the muscle-cun ent is likewise, from 
5° upwards, greater the higher the temperature, it has its maxi¬ 
mum between 33° and 40°, and at higher temperatures becomes 
less again, till, when rigidity sets in, it is almost ml Thus, for 
the nerve and muscle-current, as well as fur other functions of 
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living organic forma, there is a temperature optimum , which is as 
diitincLly marked when, by heating, we rise to it from lower 
temperatures, as when we descend to it by cooling from higher 
temperatures. 

Fermlisaiion of Flowers uy Birds.— In nn interest¬ 
ing article by Prof. Asa Cray, in tlie American Journal of 
Science anil Art r, on Darwin's recent work the writer notices 
what Darwin says about the fertilising of (lowers by buds, 
chiefly humming-birds. The frequenting of the flowers of Im~ 
fatuni 's the only case cited from the United Slates ; and Dr. 
Gray asks : 11 Can it be that there are no references in print to 
the moit familiar fact that our humming-bird is very fond of 
sucking the blossoms of trumpet creeper (Ta oma raduaus) and 
of honeysuckles ? Both these are, m Mze and arrangement of 
parts, well adapted to be thus cross-fertilise V 

A New Parasitic Green Aiga. — Not very long since it 
was thought that the want of chlorophyll determined the para¬ 
sitism of plants, and it Is still true that the want of this green 
colouring substance serves to distinguish between fungi and alga?. 
It 15 also true that the former need already-formed csrhon com¬ 
pounds, but it is still thought that chlorophyll-bearing planls not 
only do not require to find these coni pound 1 ready formed, but 
that they are absolutely unable to assimilate them. It was 
therefore a fact of great interest when Prof Cohn described some 
yean since (1872) a perfectly new chlorophyllaceous alga 
(“Ueber parasitische Algen” in licit ztu Biol dtr Pflnnzm, 
Bd i I left 2, see also W Archer, Quail Journ. AIic Science, 
N S , vol xm ), which he found living as a bright emerald green 
parasite in the lhallus of duck weed gathered at Breslau. For 
this the genus Chlorochytrmm was established, and C Icmihc 
was the only species until at a late vneeUng of Lite Dublin 
Microscopical Club, Prof. E Percevil Wright exhibited and 
described a second species found growing and developing itself 
In the mucilaginous tubes of a species of Schizoncma, collected 
on rocks at JTowth, ne\r Dublin, between high and low water¬ 
marks. There can be no question as to Lhe parasite on ihe 
diatom being different from that on the duck-weed, while there 
is but litlle difficulty m placing it in Cohn's genu" Smaller in 
Size its emerald lustre is scarcely if at all less than the fresh-water 
species, and like it its development has not been traced farther 
than the production of zooiporcs. 

Flora of Turkestan —We notice a very interesting com¬ 
munication on the Flora of Turkestan, made by Prof Regtl, 
the director of the St. Petersburg Botanical Garden, at the last 
meeting held on January 20, by the Russian Society of Garden¬ 
ing The special aim of Lhe communication being to advocate 
Lhe introduction into European gardens of representatives of the 
Bora of Turkestan, Prof Regel described the numerous, origi¬ 
nal, and most beautiful species belonging to the Composite**! 
Caryophylltr , Urn bellifo n~, l\ipihonacrtc , Afalvaceie, and Campami - 
latter, which grow in Turkestan, and which could rank among 
the best ornaments of our gardens by their variety and beautiful 
forma and colours Most of these species are already cultivated 
With complete success in the St. Petersburg Bo lanital Garden, 
and Lhey might be thus introduced in the gardens of Russia and 
Western Europe. Concluding his communication. Prof, Regel 
pointed out the remarkable circumstance that in Turkestan, even 
id hilly tracts, the Kricacar are totally wanting, whilst they are 
so common in the highlands of the Alps, of the Caucasus, and 
even of the Altai. 


NOTES 

Meteorologists everywhere will learn with much satisfac¬ 
tion that Dr. Julius Hann, the eminent meteorologist, was 
appointed February 10, successor to the late Dr. Jelinek, as 


Director of the Central-An stall fur Metcorologle und Erdmog- 
netismup, ViennOp 

Fifty-seven candidates for election into the Royal Society 
have offered themselves during the present session. 

Prof A Othkniieim, of Berlin, hu accepted the chair of 
chemistry in the newly-organised Philosophical Faculty at 
Munster. 

pRoi> Pi'Hi' ter, of Bonn, has accepted the ordinary profes- 
sorship of Botany in the University of Basel 

Thl Treasury .have agreed to recommend votes from the 
Consolidated Fund for 80,000/ towards the new buildings 
devoted to the Science Schools of the University of Edinburgh, 
in four yearly imdalmenta of 20,000/ each This vote is Lo 
supplement a like amount subscribed by the public. 

Tub marble statue of Sir W Fairbairn is in the hands of Mr. 
Gdlowski, who obtained the Commission in competition with 
other eminent sculptors Besides the statue, which is lo stand 
in the New Town llall, Manchester, facing the entrance, a 
Fairbairn scholarship 11 founded in Owens College, Manchester, 
out of Lhe funds subscribed. The statue la eight feet high, repre¬ 
senting Sir W Fairbairn standing with papers in his hand as if 
delivering an address to a scientific audience, the head bare and 
inclined slightly, and an admirable likeness in Lhe features .is 
well as in the thoughtful expression and quiet energy charac¬ 
teristic of the man 

The University of Tubingen is making prcpaiations to cele¬ 
brate its 400U1 anniversary during ihe coming month of August 
Various historical addresses are in course of preparation, ami a 
woik will be issued commemorative of the occasion. 

A TUI1LIC meeting of the Sanitary Institute of Gieat Britain 
will be held at the rooms of the Society of Arl% John Stieet, 
Adelphi, on Wednesday, March 14. at 3 r M , to consider lhe 
repoit recently issued by the Committee appointed by Lhe 1'iesi- 
dent of the Local Government Board upon the disposal of town 
icwagL. 

Ills Majesly, the Emperor oT Brazil, observed the eclipse 
of Lhe moon on Lhe evening of Lhe 27th, at the Arcetn 
Observatory The Emperor took a veiy lively interest in the 
phenomenon and discussed with acuteness the hypothesis wuh 
which Prof. Tempel, the astronomer, and Prof. Echert tried to 
e a pi am the varying shades and colours in which the moon 
appeared during Lhe different phases of obscuration On Mon¬ 
day last his Majesty assisted at a meeting of the Anthro¬ 
pological Society, when Prof. Mantegarza made some interest¬ 
ing remarks on several Maori skulls, and Prof Giglioti read an 
elaborate paper on the ethnology of Brazil. 

Thk general expenses of the seven Russian universities in 1876 
were as follows —The University of St. Petersburg, 43,500/ ; 
of Moscow, 52,850/ ; of Kieff, 38,375/ ; of Kazan, 39,500/. ; 
of Kharkof, 38,125/ , or Odessa, 25,375/ , and of Dorpat ( 
26,625/. 

Wr notice Lhe following more important papers on natural 
science, among those published by professors of the Moscow 
University in 1876,— 11 Observations de Jupiter eit 1876,” 
11 Profil spectros copique du Soldi en 1876," and 11 Sur la Queue 
de la Comde dc 1874,” by Prof. Bredikhin, In the Annalts of 
the Moscow Observatory ; a paper, by Prof. Babukhlo, “ Ueber 
die Structur and Verhaltnisse elekLnscher und pseudo-clektrischer 
Organcn,” in the Artktv fur Anatomte undTkyswlo^ie, "Thcorie 
dei D&Wies," and " On the Numerical Equations of the Second 
Degree," by Prof. Bugaleff, in the Moscow Mathematical Jtewcw 
(Russian) \ Ihe papers of Prof Markovnikoff on Theme (Nature, 
vol. av. p. 167). An interesfcng popular lecture on Unicorns^ 
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nnd on the origin of the myths on them, was delivered at the last I 
anniversary 0/ the University by Trof. UsofT 

M, Du w as has been nominated president of the SolilIc 
d’Encouragement pour l 1 Industrie Nalionale At the la^t 
meeting of the Society M. Moutenat exhibited metallic tubes 
which emit sounds when burning coal la placed in the in¬ 
terior. The sound is modified when the place occupied by the 
coal has been dunged A copper lube into which metallic 
gauze has been introduced also emits musical sounds M 
Moutenat is preparing to build large tubes for the Inter¬ 
national Exhibition or 1878. He hopes the sounds may be heard 
at a great distance, and if successful he intend* to propose this 
method instead of steam whistles for warning on the sea-coasts 

Thk Bradford Scientific Association purpose holding a con¬ 
versazione and exhibition of scientific instruments and objects on 
the evenings of April n and 12 Exhibits will be arranged 
under various sections and sub-sections, and contributions will 
be welcomed 

I’rom the Annual Kepoit of the Geologists' AFiociation we 
learn that Lhe number of members on January 1 was 390. 

Vol 1 Part 6, of the Transitions of Watford Natuial 
History Society contain pipers on lhe Herllordhlnre Bourne, by 
Mr John Evans, l 1 ItS ; on the Hertfordshire Ordnance Bench 
Marks, by Mr, John Ilopkinson, V L S , and on (lie Polarisa¬ 
tion of Eight, by Mr J. N Harford 

Mh Rudkin has given notice of his intention to move, at the 
next meeting of#he Court of Common Council, that it be rcfeircd 
to the Gresham Committee to confer with the Mercers’ Company 
as to whether and how the Gresham College foundation can be 
utilised and extended in connection with the scheme which is 
now being prosccuLed by Lhe Livery Companies for establishing 
a Central Technical University, with affiliated colleges and insti¬ 
tutes, not only in the metropolis and its suburbs, buL in the chief 
centres of industrial life throughout the United Kingdom 

The Russian Government announces the discovery of valuable 
silver deposits in several islands of the White Sea 

(Irak Waliiuro, a member of Dr Erehm’s expedition to 
Siberia, is now studying the botamcil and paleontological col¬ 
lections at Dorpit lie proposes to undertake this year an¬ 
other journey to Asia and to explore the Caucasus. 

Thr St, Petersburg papers announce the return of Lieut. 
Onntscvilcli, who has spent two years in the survey of the 
Northern Pacific shores of Sibeila. After having observed the 
Transit of Venup, Lieut Onatsevltch engaged in a full and 
thorough survey of Behring's Strait, extending his soundings 
into the glacial ocean as far as the ice barrier over a surface of 
about sixteen square degrees. Further, having at his disposal 
fourteen chronomcLcrs, he has determined many longitudes, and 
has brought into connection the loigii-udcs formerly determined 
in the north-east with tho«e recently determined with great accu¬ 
racy before Lhe Transit of Venus in south-eastern Siberia. The 
work done by M. Onalsevitch will be the subject of com¬ 
munications at the next meeting of the St. Petersburg Geogra¬ 
phical Society. 

Thf map of the moulh of Lhe Obi, prepared by M D\hl (who 
made last summer a detailed survey and soundings when descend¬ 
ing the river on board the schooner Moseovf, built in Tiumen), 
will appear in the course of a month or two. 

The Afnkanlsche Gesclhckaft of Berlin received a few days 
■ince news from Dr von Bary, who at the end of December was 
on the point of leaving the city of K’hat to penetrate into the 
mountain region of the Tuarekj, in the central part of Lhe 
tfcbW' IipatiJitief b^d just, teased jxtweeq the tribes lnh*bit T 


ing this territory, and there was every probability of his success¬ 
fully accomplishing the aims of the journey, viz , a careful 
geological study of this scarcely-known region 

In the last session of the Berlin Geographical Society, the 
president, Dr Baitian, announced that the well-known African 
traveller, Dr. Gustav Nachtigal, intended to undertake a new 
journey of exploration into Lhe interior from the coast of 
equatorial Africa. Tilth field, now rendered vacant by the 
death o f Edward Mohr at Mnlange, has always been the favourite 
territory of lhe German explorers. l)r. Nachtigal’s peculiar 
qualifications for the undertaking, as well as his six yeais’ varied 
experience in Lhe hardships n r African travel, will lend an im¬ 
portant character to this new new attempt to peneliale into Lhe 
unknown interior of the continent 

At the meeting of the French Geographical Society M. Charles 
Velnin read a paper on the volcanic lakes of the island of Nostt 
Bi, near Madagascar The formation of the island is generally 
volcanic, the north and south parts being of ancient formation, 
while the central part is of much more recent origin Besides a 
number of true volcanic craters, not very high, M Velain found 
a great number of cratcr-likcs or circular troughs, level with the 
ground and filled with water These houghs, M, Velam thinks, 
must have been formed by subterianean explosions, which did 
not last long enough to enable the Java to reach the surface 
These lakes abound 111 fish, many of which are probably new 
species , it impossible, however, to catch them, on accounL of 
Lhe number or crocodiles that swarm on the banks 

En« VN 7 UNrsiiPM No. 50 of Pctermann’i GiO$ra{*hisch<? 
Mttthiilnu'pn contains the first part of a narrative of M E 
de Truyssenaere's Travels m Lhe Region of the While and 
the Blue Nile, M de Tmyssenaere was a young and ac¬ 
complished Belgian who spent most of the time between 1859 
and 1864 in the exploration of Lhe above region, and after much 
difficulty the editor of the narrative, K Zopprilz, obtained pos¬ 
session of his journals and note* Notwithstanding the length 
of Lime tluL ha* elapsed since M. de lVuysscnaere traversed the 
region, it will be found that his narrative adds considerably Lo 
onr knowledge of it He made many botanical notes, which, 
we believe, will be published at a future time Accompany¬ 
ing the narrnlive is a map of the region, showing the travel¬ 
ler's rouLes, prepared from Ins astronomical and trigonometrical 
observations. M de Truyssenaere died in the midst of lus 
travels in 1864, at Lhe early age of tlnrty-eight years 

Troi. C. Jar 7 , of Vienna, formerly an artillery officer under 
the Emperor Maximilian of Mexico, has recently united a short 
work on 11 Ocean Currents of the North Atlantic," with especial 
reference Lo the Gulf Stream, embodying much of individual 
observation The rotation of the earth is excluded from among 
the causes producing these phenomena. II11 theory ib essentially 
that each current has iLs own particular causes, and that a 
number of independent compensating forces occasion the cha¬ 
racter, speed, and direction of the currents 

The last session of the Hungarian Natural History Society 
was devoted to a detailed account, by M von llantken, of the 
results of hi* extensive microscopic researches on the Hungarian 
limestone formations. The old Tertiary deposits near Ofcn were 
found to consist almost entirely of organic remain*, princi¬ 
pally Algse, Fonummfera, and Bryozoa. The Algos form the 
chief part of seveial strata and belong to the genus /.itfw- 
iharnnium. Microscopic Investigation showed a regular structure 
of successive layers of cells. In the interstices between the cells 
of the plants carbonate of lime was gradually deposited, and they 
were petrified entire. The presence of the remains of Forunuufem 
and Bryozoa showed a contemporaneous zoogenous and phylo< 
geqous growl k of the rocks, As the Liihothiunniuqi of (he 
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present day growl only on the sea-shore, It 1 b probable that these 
Hungarian limestone deposits arc coast formations 

In the February session of the Hungarian Geological Society, 
Prof. Krcnncr displayed a lately discovered mineral from 
Nagyagj which consisted of pure tclluride of gold. As is well 
known, gold does noi occur 111 nature in combination with any 
member of the sulphur-group except telluuum. A mixture of 
the tellundes of silver and gold was found recently m California, 
but this is Lhe first instance of the occurrence of the pure auric 
tellunde in a crystalline state. In view of the fact that gold is 
the noblest metal, and tellurium one of the rarest elements, Lhe 
new mineral has been called flt4nscmi? % in order to give a fitting 
expression of the gratitude of the gieat chemist’s admirers In 
Hungary for Lhe services rendered to mineralogy by his analytical 
methods. 

A REMARKABLE piece of coral taken off the submarine cable 
near Port Darwin, is spoken of in a Melbourne 'paper. It is of 
lhe ordinary species, about five niches id height, six inches in 
diameter at the top, and abouL two inches at Lhe base It is 
perfectly formed, and llie base bears the distinct impression of 
lhe cable and a few lihres of the coil rope used as a sheath for 
the Ldegraphic wire still adhering to it. As the cable lias been 
laid only four yearn, it is evident that this specimen must have 
grown to its present height in Lhat time, which beetns to prove 
that tin. giowlli of coral is much more rapid than has bum 
supposed. 

Il is well Lnuwn that m many places sprinps of fiesh water 
arise from the bottom of the s^a M. Toselli proposes to nuke 
use of Lhcm. Ihur water, brought through flexible tubes held 
at the surface by suitable buoys, would fumiih ship* with supplies 
of water they are often m need of. M. Toselh appeals to have 
studied the question carefully, and provided for Lhe preservation 
of his apparatus m the f.ice of slormv 

The rapid melting of snow in the mountain regions causes 
great inundations 111 south-cistern France and in Switzerland, 
and Swiss papers daily record the damages dune Ly the 
Hoods. The greatest damage is caused by the Dcmbs, both in 
France and Switzerland, The Rhine at Basel rose on Febiuary 16 
by 6 22 metres, reaching thus a level only 246 meties lower Lhan 
during the great inundation of March i, 1876 Prof Furel 
writes to the Cn-^ite of Lausanne, that Lhe level of the Lake of 
Geneva rose on February 15 and 16 at the rale of tluce milli¬ 
metres hourly, or 155 millimetres in the course of two days, and 
lie points out that moic rapid risings were noticed only three 
limes in the course or the last UenLy-ninc >ean (in 1856, and 
twice in 1S7G), w hen Lhe level rose daily 73 to 82 milhm. in 
twenty-four hours The amount of water accumulated in Lhe 
Take was thus as large as 42,000,000 cubic metres in the couise 
of a day. The Lake of Zurich rose at the same time 40 centi¬ 
metres in twenty-four hours ; but its superfices being seven times 
less than that ol Lhe Lake of Geneva, the figure shows a far less 
accumulation of water, viz of 26,000^000 cubic metres In Lhe 
course of a day. 

As one of the Memoirs of the Geological Survey, Mr. 
'Whitaker has just published a paper on the Geology of the 
Eastern End of Essex (Walton Naze and Harwich). Long¬ 
mans and Stanford are the publishers. 

We are glad to hear that an ethnographical museum was 
opened at Helsingfors on January 24 The nucleus of the 
museum wu formed from collections exhibited at the recent 
Helsingfors Exhibition, It conltuns a large number of clothed 
figures representing the varied ethnographical types of Finland 
and their yet more vaned costumes, interiors of peasant's homes, 
samples or household furniture and tools, of hunting and fishing 
implements, of objects used by the yet numerous conjurors, col¬ 


lections or stone implements, flee. The importance of the museum 
will be well appreciated by all acquainted with the interest 
afforded by the ethnography of Finland. 

The French Anthropological Society hts been authorised by 
M Krantz to open on international exhibition in the central 
palace of the Trocadero M Quitrefages has been appointed 
Chairman of the Commibiion. Communications relating to the 
exhibition may be sent either to the SocieLy in TariB or to M. 
Gabriel de Mortillet, at the Musce des Antiquites Nationales, 
St Germain, Scine-et-Oise. The Anthropological Exhibition 
will be distributed into a number of sections, and several na¬ 
tional commit, tecs might be established if necessary FuiLher 
details will soon be published for the Igmdancc of intending 
exhibitors or visitors. 

On February 25 Lhe city authoiities of Vienna inaugurated a 
novel and remarkably interesting application of pneumatic tubes 
for Lhe purpose of maintaining unison and regularity in widely- 
separated time-pieces The inventor is the Austrian engineer 
and elcctucian, K, A. Mayrhofcr, who, after vainly trying to 
solve the problem by means of electricity, finally hit upon the 
new system, From a central bureau In the city, connected with 
the Imperial Observatory, these pneumatic tubes extend in all 
directions, laid alongside the gas mains, and branching off to the 
public clocks By means of a simple apparatus in the latter the 
authorities in this bureau are able to exhibit the true actionomical 
time on the clock dials in all paits of the city, a movement of the 
hands occurring once a minute At present only the city docks 
have been brought in connection with the new system, hut it will 
lapidly be extended, until it embraces Lhe limc-picccs m all the 
schools, public institutions, hotels, &c , and in those private 
residences where it may be desired. 

The prospects of coffee-cultivation in Coorg seem to be some¬ 
what gloomy, for wc learn from a recent report that the plants 
have not only had to contend with the regular insect and fun¬ 
goid diseases, but al°n with such an extiemely dry season, that 
Lhe drainage of the country became very low, and nil Llie spungs 
and wells nearly exhausted Many of Lhe coffee nurseries had to 
rely on hand watering from spnngs and rivulets, and thousands 
oi seedling plants constantly withered and dried up. The 
greatest damage, however, seems to have been done by what is 
described as ** Lhe planter's old and Implacable enemy, the Xyh- 
trukus tjurtifttifi 1," commonly called the borer, the ravages of 
which are as destructive and extensive as ever , planters are often 
deceived as to Lhe presence of this insect, the appearance of the 
trees even when attacked, failing to convey an idea othei than 
health. The revelation at crop time, however, convince! the 
sceptic of the insidious approaches and devastations of the enemy, 
which can be overcome and subdued only by timely and resolute 
extermination of every bored coffee tree. The periodical in- 
cicase of the insects is attributed by residents on or near Lhe 
plantation to the prevalence of dry seatom It spieods most In 
open coffee fields in waim localities, and least in moist and shady 
places where there is high cultivation, With regard to the 
Ihmilein vastatnr , or leaf disease, U seems to have considerably 
lessened, or, as the report says, disappeared. This ii almost 
more than we can expect, and as much as wc con hope for j 
nevertheless, it may be as Lhe writer of Lhe report says, that the 
disease is existing under another form, 11 And may reappear in 
those well-known orange-coloured spots, for like other fungi it 
undergoes certain transformations. It is singular that these 
orange-coloured spores are generally encircling the stomata of 
Lhe lower epidermis of the leaves, and," the writer proceeds to 
say, 11 1 have found them even on leaves of coffee-seedlings not 
one year old. It is difficult to conceive how these spores should 
have come there, whether from without or within, the whole of 
the cellular tissue around the spots being affected as by an tn* 
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temal dilease. It seems equally difficult to say, whether the 
fungus Is the cause or effect of the diseased leaf. As to reme¬ 
dies, these appear to be expected rather from climatic influences 
than from the sagacity of man, for all the propositions yet made 
may prove satisfactory in the laboratory, but are impracticable 
where any large area is to be operated upon " 

The subject of blight or disease affecting the plants in the tea 
plantations of India has been brought prominently under the 
notice of the Agri-Horticultural Society of India, a letter 
having been addressed to the society to the effect that the 
attacks of 11 blight and red spider having become of such a 
serious nature on many tea-gardens both in Assam and C a char, 
but especially in the latter province, it is necessary that all 
possible information, with a view of mitigating the evil, should 
be obtained and made widely known." At a subsequent meet¬ 
ing of the society Lhe line of action proposed, subject to the 
assistance of those interested in the matter, was to engage the 
services of an entomologist from England for the period of two 
years so that he might have time and opportunities to observe 
and carefully study the character of the several kinds of blight 
in their various localities, such observations to be published 
under the auspices of the society 

The introduction of the Carob ( Ceratonm Sihqiui) into the 
Madras Presidency, a subject which occupied the attention of 
the Agn-Horticultural Society of Madras a few years since, has 
been again brought before the society It is strongly recom¬ 
mended for cultivation in countries suffering from periodical 
dioughts in coDBcquencc of Us long roots penetrating a great 
depth into the earth, and because of the large quantity of muci¬ 
laginous saccharine matter contained in the pods, so that it 
might be largely used foi feeding cattle, horses, pigs, &c. It is 
said, however, that although the seeds contain nitrogenous ele¬ 
ments or flesh-making materials, they do not possess great 
nutritive properties, and the seeds being small and hard they 
are not easily masticated, and pass in their crude [state unii 
gested, 

A pecumar request (according to the Berlin* r TagtbliUt) has 
been made by the Society for Bird Protection to the General 
Postmaster in Berlin, viz , to make arrangements so that birds 
be not killed by the pneumatic post. The case is this From 
the large air-compreeRing steam-engines proceed chimney-pipes to 
the roof, by which the required air is sucked in. The power of 
this suction-apparatus is so great, that both small and large 
birds, even pigeons, which happen to be flying over the tubes 
when the engine is 111 action, are helplessly drawn in and 
destroyed 

Taking opportunity, lately, to observe with a Nicol’i prism 
an uncommonly fine rainbow, which spanned the Oesthal in 
Baden Baden, M. Schiel found that with the prism in a certain 
position, the colours disappeared completely, and the prism was 
pretty dark But on turning it through 90°, the bow appeared 
again in all Us brilliancy. The rainbow is therefore perfectly 
polarised light, Several rainbows observed since have shown 
the same behaviour , but apparently only a very bright-coloured 
rainbow presents dark on the field of vision with the correspond¬ 
ing position of the prism. 

The additions to the Zoological Society’s Gardens during the 
past weeic include a Macaque Monkey (Maeacus cynomolgus) 
from India, presented by Mr. Thos Dalby ; a Galapsgan Tor¬ 
toise (Testudo dephantopus ) from the Galapagos Isles, presented 
by Mr W. H. Henderson; two Herring Gulls {Laruj arjentatus), 
European, deposited j a Common Nuthatch {Sitta nrna\ Euro¬ 
pean, purchased, a Red Kangaroo (Afacropuj rufus), born in 
the Gardens. * 


SCIENTIFIC SERIALS 

PoggmiUrff's Annalen dtr Physik und Chemic . Erganzune 
Band vm , Stuck 2 —Researches on the nature of the vowel 
"clang," by M Auerbach.—On the interference of reflected 
light (concluded), by M. Lommel —On the tension of liquid 
films, by M Sondhauss.—On a fundamental law in dioptrics, by 
M Most.—On the complementary colours of gypsum in polar¬ 
ised light, by M. v Kobell. 

Mctnorut delta Soadil deqli Spettroscofisti Italian!, November, 
1876.—The paper by Prof Young, of Dartmouth College, on 
the displacement of the lines in the solar spectrum caused by the 
sun’s rotation appears here. Frof Young used the spectra ol 
the sixth and eighth orders obtained by a grating of 8,640 lines 
to the inch, a collimator of 2 \ inches diameter, and 16 inches 
focal length attached ta Lhe inch equatorial The observa¬ 
tions were made chiefly on the 1) lines and Lhe Ni line between 
them giving a result of 1 '42 mile a second , this exceeds the 
result from ordinary observations of apoLs by o 34 mile, and the 
author considers it a fact that the solar atmosphere Teally sweeps 
on forward over lhe underlying surface —Prof Tacchini gives a 
history of his journey up Mount Etna for the purpose of making 
spectroscopic observations of the sun The spectroscopic and 
direct observations of the sun made at Palermo in October last 
appear here, also the drawings of the chromosphere for May, 

1875- 

December, 1876 —Father Sccchi gives his’catalogue of 444 
coloured stars with notes on the spectra of Lhe same —Mr 
Huggins contributes a preliminary note on the pholography of 
stellar spectra, together with a drawing of the spectrum of 
a Dyne.—Observation*, of the lunar eclipse of September 3» 
1876, by A Dorna —Observation of the Pcrseids made at 
Palermo in August, J876, by Pi of In echini and G de Lisa. 

Morpholo^isches Jahrbuch t vol, 11. part 4.—On fossil vertebrae 
and teeth, by C. liasst, dealing especially with fossil squatinas 
from the Jurassic and Cretaceous rocks—On the dcvalopment 
of the aunculo-ventricular valves of the heart, by A. C Bemays. 
—On Lhe segmentation of the ovum and formation of the blasto¬ 
derm in CalyptrjL'o, by A Sleeker.—On the primitive groove in 
l the chick, by A Ranker —On the nasal cavities and nasal duct 
of Amphibia, by G Bom, seventy pages, three plates. 

Revue dei Silences Naturclles, vol. v , No. 3, December, 
1876.—Contributions to Lhe naLural history and anatomy of the 
Ephemeridcr, by N. and E Joly, an important paper —On par¬ 
thenogenesis in Bombyx mon, by Carlo Jc Siebold,—On the his¬ 
tology of the egg, by A Villut, dealing with theoretical view's on 
the germinal vesicle and its history There arc also ix cel lent 
reviews of recent French /oology, boLany, and geology 

Anisehrtft fur wissertsthaftluhe Zoology vol xxvii., part 4, 
1876,—On the anatomy of the Ophiuroid, Ophiactis virefti, by 
If vSimrotli, seventy pages, five plates —On the structure of the 
brain in Arthropods, a memoir describing the brains of Apu 
mclltfua l Cryllus campestris, Gryllofalpa rulgans, Catabits viol , 
and Astacusfluviatdis, by M J. Diet!, of Innsbruck, thirly pages, 
three plates —On the transformation of the Mexican Axmoti 
into Amblystoma, by Mane v. Cbauvin. 

Rcale Istituto Lombardo dt Srhnzc C Lrtlerc, Rendiconti, vol. 
x. fasc 1 —On Arabic money in the numismatic cabinet of Milan, 
by M Ghiron —On the coordinates of points and of hoes in a 
plane, and of points and planes in space, by M. Casoratu—On 
two meteorological instruments Invented by Angelo Bellani, by 
M Cantoni —On special cases of anencepholy, with observation* 
on their etiology, by M. Sangalli —On HelmtnthospirrMm vUis 
(Lev), a parasite of the leaves of the vine, by M. Pi rot to.—On 
the phenomena which accompany the expansion of liquid drops, 
by M. Cintolesi. 

Journal de Physique , February.—On a property of an electri¬ 
fied surface of wate/, and on the polarisation of the electrodes, 
by M. Lippmann —On the phenomena of induction (con¬ 
cluded), by M. Mouton—Comparative pitches of sounds given 
by various metals and alloys, by M. De charm e —Experiments of 
M. Ch. Loo tens, S.I —The movements of the aerial column in 
sonorous tubes, by M. van Tncht, S 1 —The elecLnc proper¬ 
ties of sodium ana potassium at different temperatures, by MM. 
Naccari and UeUali 



420 


NATURE 


[March 8, 1877 


SOCIETIES AND ACADEMIES 

London 

Royal Society, February 8—“On the Hindoo Division 
or the Octave, with some Additions to the Theory of the Higher 
Orders,” by R. H M Bosanauet, Fellow of St John's College, 
Oxford. Communicated by Fiof. llenry J S. Smith, Savilun 
Professor of Geometry in the University of Oxford 

Attention has been recently directed to the remarkable divi¬ 
sion of the octave into 22 intervals, employed by the Hindoos, 
The paper commences with a slight account of the Hindoo 
scales as thus derived. It is then remarked that our bebt way 
to a real analysis of tlm music would be to study the system of 
22 and compare the results with (hose actually obtained by Hin¬ 
doo musicians The methods, winch have been employed in 
the writer’s former paper on the subject, 1 aie Lhen extended to 
the higher orders, which have not been before thoroughly dis¬ 
cussed. The system of 22 is a system of Lhe second order, and 
the nature and peculiarities of such systems, and of the system 
of 23 in particular, are discussed 

A classification of sygLems of the higher orders according to 
their mode of forming thirds 11 advanced If the system be 
arranged in successive series of fifths, differing by one unit in 
pitch, then the system 19 said Lo be of class a, if die third of 
any note ifi in the senes x units below that which conLams Lhe 
note itself 

The system of 22 is shown to be of the second order and first 
class. 

A system of 34, also of lhe second order and first class, is 
pointed out as being of considerable excellence, even from a 
modern practical point of view 

It is shown that in systems of the second order and first class, 
modulation through a third cannot be rcgaidcd as equivalent to 
modulation through any number or fifths 

The notation is extended to systems of the rtli order 
The subject of the transformations of the generalised key¬ 
board ia then entered upon It is remarked, m the first instance, 
that any form of arrangement whatever can be constructed by 
rearranging a supply of keys of the ordinary patterns 

The problem of inversion 19 then solved, and it is shown 
under what ciTLumstanccn, by simply inverting the succession 
from end to end, a key-board can be obtained in which rise 
corresponds to fall of pilch, and vice r risk. 

The general transformation of the / th order is then investi¬ 
gated, and a rule is given by which the key-board of the 7 ill 
order can be arranged with the ordinary key^i 

This rule is Lhen applied to the construction of the key-board 
of the second order, and a diagram is given of a portion of a 
key-board so arranged Systems of the second order and first 
class, such as the systems of 22 and ^4 above-mentioned, can 
be controlled with facility by means of this arrangement 

February 15 —On Crookes's force, by G Johnstone Money, 
F.R S,, and Richard J Moss, 1> C S. — This paper is a 
pielimmary report of an expenmental Investigation of the 
theory of Crookes’s radiometer proposed by Mr Money in 
the Phiiosopktial Magazine for March and April, 1876 The 
term “Crookes’s force" is employed to designate the reaction 
which comes into play between the blackened disks of a radio¬ 
meter and the walls of the exhausted chamber when a difference 
of temperature exists belween them The authors have suught 
to determine quantitatively the relation of the force to the tension 
or the residual gas, and the influence of variations in the distance 
between the reacting surfaces For this purpose they employ an 
apparatus in which a blackened disk of pith can be placed at 
any required distance within twelve centimetres from a delicately 
suspended disk of thin microscope glass The pith disk is 
heated by projecting on it Lhe image of a uniformly illuminated 
aperture in a metallic screen The relative magnitudes of the 
force are estimated by determining the distance to which Lhe 
glass disk is repelled in a given time It is sometimes difficult 
to distinguish between the effects of convection currents and 
those.of Crookes's force. It is certain, however, that when the 
tension of the residual gar is as much as five millimetres of mer¬ 
cury there is a Ciookes’s reaction through a space of at least 
ten knillhnetres. 

At distances of from twenty to eighty millimetres the very 
feeble force acting on the glass disk seemed lo vary about 
inversely ai the tension. It appeared to be nearly Independent 
Of the distance when the distance exceeded twenty millimetres. 

■ Five Sac,, Vo ifll, SB7J, p 390, and “An Elementary Treatise 
on Musical Intervals and Temperament ” (Macmillan, 1876 ) 


I At distances of five, ten, and twenty millimetres, the force on 
the swinging disk made some approach to varying at each ten¬ 
sion inversely as the distance But so far aa may be judged from 
measures ot such exceedingly feeble forces, there is a sensible de¬ 
viation from this law at most of the tensions, Moreover the 
observations, taken as a whole, seem to suggest, in conformity 
with the dynamical theory, that the law changes with variations 
of density 

Linnean Society, February 15.—Prof Allman, F R,S , pie- 
sident, in the chair. —Messrs W Rums, L I.. Gardner, Prof 
W Harrington (of M icing no, University, US), J W K. 
Mciklejohn, the Rev J Stobb*, and Mr Charles W. Strickland, 
Hart., were elected Fellows.—There was, exhibited under the 
microscope by Mr Arthur Lister lhe plasmodium of one of lhe 
lowly organised Myxomycetoe Thu piotoplaamic mass demon- 
stiated Lhe peculiar atncebold movements, and the occasion gave 
rise to an animated discussion on its contested animal ur vege¬ 
table nature —Two botanical papers were read, the first on the 
rootstock of Maratlm fraxinta , Sm, by Mr John Ruchamm, 
the second an the Alg^e collected at Rodrigue/ during the Venus 
Turn sit Expedition, 1874, by l’rof Dickie. The Marat tin is 
chiefly found in the northern part of New Zealand. The Mno¬ 
nes use it as food, but do not cultivate It systematically. r l hey 
say that when it 11 smashed, the pieces thrown on the ground 
spimg up freely and thus it has increased. At Wellington, where 
transplanted, it grows luxuriantly when placed in rich damp soil. 
Mr Buchanan lion now studied its mode oT growth; he con¬ 
siders the rootstock as resembling a scaly bulb more than a fem 
rhi/nme, and likens Us propigai ion to that of the potato, though 
modified Its growth is very ‘'low, hence, probably, its scarcity 
The fresh-water Al£<e of Rodriguez point in an Asiatic direction, 
none are African species, while some have rather a world-wide 
distribution —The .Secretary read a note on a new example of 
the Fhyilodocidte (Anaitu fosta), by J)r W C. McIntosh. This 
marine worm was ohlained .it St Ambers It is 1} n.tli long, 
with relatively broad ish body, blunt snout, and small evts On 
head and body it is slashed and speckled with pink, which 
merges into a yellow band behind—A comimuncat'on w as read 
on deep-sea anemones (Actinam) dredged from on board Lhe 
C/iallenfffr , with a description of certain Pelagic surface swim¬ 
ming species, by Mr. II N Mom ley, late naturalist to the above 
expedition. Tnc occurrence at great depths of lepie^nl-iLives 
of ordinary th allow waler forms of Auimais of profound in¬ 
terest A species of Edward 51 a, from 600 fir horns, lus under¬ 
gone but ti 1 fling modificahon from the littoral form. The 
tavxnlhm, from 2,750 fathoms, is dwarfed, but uncommonly 
like its shore lnethrcn Thus it appeiis one kind is found in 
ihallovv water at the Philippines under the full glare of the tro¬ 
pical sun, while .mother specie.^ of the same gcrim exists a 1 three 
miles depth, where solar n>n never penetrate, unci the waLer 
keeps at freezing point. The fact of the deep-sea-Aucmouei 
retaining vivid colouring in their dark watery abode is a point of 
special vdue as connected with certain othci generalisations. 
The new genus Cora/h itotnorphns likewise possesses inteiest boLh 
on account of being a near ally to cei tain of the simple discoid 
corah, and of its having the largest stinging cells (ncmatocysts) yet 
recorded—An cxLract of a letter on the marsupial pouch of the 
bandicoot, by Mr R. D Fitzgerald, was briefly adverted to by 
the Secretary 

Chemical Society, March l —Prof Abel, F R Si , pre¬ 
sident, in the chair Trof h T, Thorpe delivered Ins lecture 
on “ The theory of the Bunsen lamp “ The speaker, affor some 
preliminary remarks as to Lhe great value of this instrument, 
both to the scientific chemist and also in the arts, gave a short 
description of the lamp and proceeded to show the principle on 
which it acted. The gas issuing from the jet draws in air 
through the holes m the side, and becomes mixed with it m the 
tube, the amount of air being about 2 to 2j times the volume of 
the gas, and as it burns on an average 80 litres of gas per hour, 
ax much as 250 litres of the mixed gases piss through the tube 
of the lamp in^ that space of time. After having sketched the 
progress of the mixture of gas and air up the tube, attention was 
directed to the Dame itself, which is hollow, and contains a large 
internal space of the uninflamed gaseous mixture. As It has 
been found that a mixture of gas with less Lhan 34 limes its 
volume of air will not bum, it is only, therefore, when it meets 
with an additional supply of oxygen from the surrounding air that 
combustion occurs. The composition of the gas in the tube and 
m various parts of the flame was then sLudied, and the probable 
causes of toe want of luminosity in the flame stated these ore due 
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to the dilution of the gas by the nitrogen, the oxidation of lumini¬ 
ferous material, and the depression of temperature produced by 
the diluting gases, such as nitrogen, carbonic oxide, and aqueous 
vapour. 

Meteorological Society, February 21 —Mr. H S. Eaton, 
M A , president, in the chair —William Adrmn, Thomas Black, 
Robert W. Munro, and R. Bowie Wallcott, M D, were ilected 
Fellows ; and Mona, U J. Levemer, Director of the Obser/atone 
National, Pons, an honorary member of ihe society —The Pre¬ 
sident gave an inaugural address. After referring to the various 
theories advanced to account for changes of climate, he observed 
that in drawing deductions from along senes of observations of 
the temperature of the air, it is important to ascertain whether 
the conditions of Lhe surrounding district have altered, otherwise 
changes injreality due to local causes may be erroneously assigned 
to secular variation. The climate of London has thus been 
modified by the consumption of fuel and the vast population. 
He estimated that the heat developed from the presenL annual 
consumption of 5,000,000 tons of coal on the metropolitan 
registration area of 11S square miles, and from all other artificial 
sources, would suffice lo raise the lemperalure of a stratum of 
air 100 feet in depth resting on that area 2 U 5 every hour The 
effect of the growth of the population of London from 900,000 
at the commencement of the century to 3,500,000 at the present 
lime, and of the still greater increase in the comparative consump¬ 
tion of coal was manifested by the rise in the average temperature 
of the air at the Royal Observatory, Greenwich, winch place was 
year by year becoming more surrounded by a network of houses 
and population. For this reason Greenwich was not a suitable 
place for a Meteorological Observatory of the first order, 
Mr Eaton subsequently referred to some of the practical diffi¬ 
culties experienced in pursuing the study of dynamical meteoro¬ 
logy—The following papers were then read —Baromemcal 
and thcrmometncal clocks for registering mean atmospheric 
pressure and tempeiature, by William F Stanley , solar thermo- 
radiometer , and on an improvement in minimum thermometers 
for terrestrial radiation, by James J, Hicks 

Anthropological Institute, Ftbruary 27 —Mr John Evans, 
F R.S , president, in the chair—Mr A 11 Kcihl, was elected 
a member. — Mr. M J Walhouse read a paper on non-sepulchral 
rude stone monuments. Adverting to the extravagant Druidicol 
and Draconiian theories formerly connected with megalithic 
remain^, be observed that perhaps at present speculation had 
gone to another extreme in refusing to see in them any purposes 
other than sepulchral In this paper he adduced examples, 
many from his own observation ol cairns, cromlechs, torlilbons, 
stone-circles, and other megaliths, which lie considered could 
not have been connected with burials, and he advocated the 
nnn-sepulchral intention of open-sided dolmens such as Kitscoly 
House, and those at Rollrlght and Drewuieigntnn, comparing 
them with si mil lr structures now used in India as rude temples 
lor sacred stones and images. The paper concluded with some 
observations on stone-worship, especially as now practised in 
India Many existing mstancis were described, and passages 
quoted from classic authors, denoting its prevalence in antiquity. 
Some speculations were also brought forward as to the causes of 
rough stones having been so frequently taken for objects of wor¬ 
ship. Col, A. Lane Fox, Mr. Hyde Clarke, the President, and 
othen, took port in the discussion. 

Entomological Society, January 17.—Anniversary Meeting. 
—Sir Sidney Smith Saunders, C.M.G., vice-president, in the 
chair.—An abstract of the treasurer’s account and lhe Report of 
lhe Council for 1876 were read.—The following were elected 
members or council, viz, Prof. Westwood, Sir Sidney S. 
Saunders, and Messrs. H W Bates, Champion, Dunning, 
Giut, Meldola, Stamton, Weir, Douglas, E. Saunders, Rev. A. 
E. Eaton, and Rev. T A, Marshall —The following officers 
were elected, viz., Prof. Westwood, president, J Jenner Weir, 
treasurer, Rev T A, Marshal), librarian, and Messrs. F. Grut 
and R. Meldola, secretaries —The president, m consequence of 
an Accident, was prevented from attending, and the delivery of 
hia address was unavoidably postponed till the next meeting. 

February 7.—Prof. Westwood, president, in the chair.—W. 
Denison Roebuck, of Leeds, was balloted for and elected a sub¬ 
scriber —The president nominated Messrs. J W. Douglas, J W. 
Dunning, and H T. Stamton as vice-presidents for lhe ensuing 
year.—The president deliwed the address, postponed from the 
last meeting, on the prog rasa of entomology during the past year. 
—Mr. F. Bond exhibited a specimen of the North American 
butterfly, Damns A*chMppus 9 taken in September last near Has¬ 


sock’s Gate, Sussex, being the third specimen taken in this country. 
—The president exhibited a specimen of 'he singular butterfly 
Bhutamtis Lidderdahi % Atkinson, from Bhotan lie also read a 
letter which he had received from Baron r. CMen Sacken re¬ 
ferring to bis pape- on the Dipterous genus Syjtrvpuj, published 
in the last part of the 7 >attractions of the Society, in which he 
had stated that a species in Natal (5 ersidehs) had been bred 
from a cocoon resembling that of Limacodes 3 and pointing out 
that Systropus macir 3 the common species in the United States, 
had been bred from the cocoon of Lsmacodes hyalinus, and was 
a remarkable instance of community of habit among insects of 
lhe same genus in far-distant region* —The president read same 
remarks he had received from M. Ernest Olivier, of Moulins, 
respecting insects of the Dipterous genus Bombyhus, frequenting 
the nests of a bee of the genus Anthophora t at Pompeu —Mr. 
McLachlan exhibited a case of a Lcpidopteroua larva itnt by 
Dr Kirk, of Zanzibar, who had found it Oil a species of Mimosa. 
He considered it Lo be allied to Psyche and Oiketuus 3 and it 
was remarkable on account of its form, which bore a striking 
resemblance lo that of a flattened Helix It appeared lo be con¬ 
structed of a substance resembling papier macke, wi'h a smooth, 
whitish, external coating,—Mr. C O Waterhouse exhibited 
some remarkable varieties of British Lepidnptera, viz., Chryso- 
phanus pk liras, Folyomwatits Adorns, P Alexis , and A grot is 
txclamaitonis —Dr Hm_hanan White forwarded an extract from 
the Medical hxamweroi December 21 last, containing an account 
by Dr Tilbury Fox of an extraordinary case of “ I'niTim*," 
which afllicted every member of a family and household, includ¬ 
ing even Lhe dog and cat A specimen of the insect causing it 
had been submitted to Dr Cobbold, who had pronounced it to 
be a species of Tromlndmm , which was believed by Dr. Fox lo 
have originated from certain plants in the garden, and that the 
caedfid dog which appeared to have been the first affected, were 
agents in conveying lhe parasites to the human members —The 
following papers were read, viz —Notes on the Afr can ^ T i/»z- 
nidtc in lhe collection of the Royal Dublin Society, by W F. 
Kirby —Descriptions or new genera and species of Phytophagous 
becLles belonging Lo the family Ciyptocephahdtr, together with 
diagnoses and remarks on previously-described genera, by Joseph 
S Baly - -Descriptions of new Rpecies of Phytophagous beetles 
belonging to tile family Ktcmolpidtr, including a monograph or 
the genus /i u mol pus t by Joseph S Baly. 

Physical Society, February 17 —Prof W. G Adams, vice- 
president, m the chair —Mr T W. Philip*, C E , was elected a 
member of the society —Prof Guthrie exhibited, for Mr C J. 
Woodward, an apparatus he has devi*ed for showing to an 
audience the interference, of transverse waves A light frame, 
capable of moving in a vertical plane, carries a horizontal strip 
ol tin about two leet in length, cut in the form of the ordinary 
sine wave, and which support", by means of a roller, a fight 
wooden block carrying an Ulk recorder 111 front of a sheet of 
paper. This block '-hdes in a vertical slot m a piece of wood, 
which can be moved houzontally, suppoitcd by a roller on 
another similar strip of tin fixed parallel to the first, anrl verti¬ 
cal ly below it The movable frame rests on a casLor attached to 
this block If the relative positions ol Lhe waves be now varied, 
and the blocks moved along them, the path traced by Lhe ink 
recordtr will represent Lhe wave due to their combination —Mr. 
S. I*. Thompson exhibited some galvanometers in ihe form of 
magic-lantern slides which he baa arranged for exhibiting their 
indications to an audience The instiumenis are, however, only 
capable of indicating comparatively powerful currents, and he 
hopes to succeed in arranging forms of greater sensitiveness. 
The index-needle is usually formed of cardboard, and two small 
steel needles are attached 10 it parallel to its axu. It is pivoted 
lightly between glass pixies, and influenced by the current Ira vers¬ 
ing coils of wire placed beyond Lhe circle in which it rotates. The 
beet effects were obtained by means of two curved electro-mag- 
neta surrounding a small steel magnet, but this form 11 inappli¬ 
cable to quaniitxtive determinations, on account of the residual 
magnetism of the iron cores A gold leaf electroscope formed 
on this principle was capable of detecting very small charges of 
I statical electricity —Mr. Wilson then showed an arrangement for 
exhibiting convection-currents in heated water It consists of a 
small glass cell with parallel sides. In the base of lhe w uod dividing 
the sides is cut a slight depression, to expose a brass tube which 
traverses it horizontally, and is open at one end, while the other 
is bent at right angles and connected with a flask containing 
water. The brass tube, where it u ex pored in the cell, is sur¬ 
rounded with a jelly formed of gelatine containing rose aniline. 
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and the cell ii filled with water and projected on the screen, 
When the tube is heated by boiling the water in the flask, the 
jelly 11 liquefied, and the liberated colouring-matter rises in the 
water, showing the direction of the heated current,—Prof 
Guthrie exhibited an arrangement he has been using, with a 
view to determine the vapour-tension of water, and explained 
the difficulties to which such a determination n liable, and the 
manner in which hii apparatus has so far failed It was shown 
that ■ crystal of alum or a saturated solution of salt, when 
introduced into the Torricellian vacuum, depresses the mercu¬ 
rial column less than pure water, whereas a solution of size, gum 
arable, or any colloid, depresses it to precisely the same extent 
It thus appears that water in its different states of combination 
has different vapour densities, and their determination requires 
an arrangement in which the several substances can be easily 
introduced into the Torricellian vacuum, and very slight changes 
of the level of the mercurial column can be ascertained Prof. 
Guthrie has been employing a U-tube thirty-three inches long, 
ana extremity of which is bent, and terminates in a capillary 
opening, and a bulb is formed at the U-bend. If the substance 
under examination he introduced at the open end after the appa 
rmtus has been filled with mercury, inverted and the superfluous 
metal escaped, the mercury expelled through the capillary 
opening will give a measure of the amount of the depression — 
Prof McLeod suggested a modification of this form of appa¬ 
ratus.—Prof Guthrie then showed the manner in which elec¬ 
tricity is distributed on non-conductors, such as the plate of an 
electrophorui, by placing it for a given time beneath a point con¬ 
necter] with a charged Leyden jar, and subsequently sprinkling 
■ mixture of sulphur and litharge over it It was shown that 
the diameter of the circle formed below the point after the super¬ 
fluous powder had been removed is not purely a function of 
the distance between the point and the plate, but is mainly 
influenced by the conductivity of the material, and further, that 
if the point be directed obliquely towards the plate, the* circle 
formed is very slightly eliptical, but the elipticity 1? in no degree 
proportionate to the obliquity of the point, and finally, he 
showed that if the non-conducting plate of an electrophorus be 
written upon with a metal and sprinkled with the above mixture 
of sulphur and litharge, the former or latter adheres according 
to the nature of the metal used, and he buggested that some such 
arrangement might be employed as a kind of electrical touch¬ 
stone for discriminating between certain metals 

ElliNUURGH 

Royal Physical Society, February 21 —R. H. Traquair, 
M.D., president, in the chair—A paper was read by Dr Tra¬ 
quair, on the structure of the lower jaw 111 Rhtzodopsu mdRhtto- 
dus He stated that he had ascertained that the detached bone 
hitherto considered to be the premaxilla of Rhnodopus wa^ in 
reality the dentary element of the lower jaw This bone shows 
one large lamaiy tooth at its an tenor extremity, behind which 
the margin is set with a senes of small teeth of uniform size. 
Complete specimens of the mandible of RhizoJopus show, how¬ 
ever, betides the large tooth in front, several others placed at 
intervals behind it, and internal to the range of small teeth. 
The question was, therefore, what hod become of these other 
lamnnes in coses where the dentary bone was found detached 
An explanation of this was afforded by an invebtigat’on into the 
structure of the lower jaw in the closely-allied Rhizodus In this 
gigantic form the dentary element of the mandible is conformed 
just os in Rhttodopus % bearing one large Loath in front, the rest 
of the margin being occupied only by smaller oneB, the remain¬ 
ing laniory teeth being borne by separate internal dentary pieces 
articulated to the inner side of the dentary proper, and of course 
liable 10 be dispersed and lost In coses where the elements 
of the lower jaw had become detached from each other before 
their entombment as fossils. Analogous accessory bones bearing 
the large teeth of the lower jaw bad previously been known to 
exist m the dendrodont fishes of the Old Red Sandstone. As 
regards the true premaxilla of Rh\todopsu % it was ascertained by 
Dr Traquair to be a very small bone articulated to the front of 
the cranial shield as in other fossil fishes of the same group 
Papers were read (1) on the ornithology of Yedo, by Colin A. 
McVean p and (a) on the occurrence of the Black Redstart \Ruh- 
cUla ttfhys) in Stirlingshire, by J. A. Home Brown. 

Berlin 

German Chemical Society, February za —A. W. Hof¬ 
mann, vice-president, in the chair.—A Wullner states that an ! 
observation lately published by F. Muller, that steam raises the 
lempcfcjwe of saline solutions above ioo°, was known before 


the time of Gay-Luisac, and is m no way opposed to the feet 
that the steam evolved from BAline solutions has the temperature 
of the latter, os observed by the late G Magnus and himself*— 
C. Ifensgen continuing his researches on the action of hydro¬ 
chloric add on sqlphates, has observed the transformation of 
blue vitriol and of sulphate or magnesia into chlorides at a red 
heat.—M. Conrad ana W, R Uodgkinson have found that the 
action of sodium on acetate of benzyle engenders benzyl-acetate 
of benzyl, that is hydrocinnamale (phenyl propionate) of 
benzyl:— 


CH b CH, 

| + Na = | + C-H 7 

CO a C 7 U 7 COjNa 

AietnLe of benzyl Acetal* of sodium. 11-n/yl 

CHj CH b C ? H 7 

| + C 7 II 7 ^=| + H 

CO a C 7 H 7 CO,C 7 H 7 

rjenrylRcatalc (nr phenyl prupinnate) of bru/y] 

E Chambon states that bromine transforms fuehbinc into teirn- 
brominaled ro^anillne-bromhydrale C lo rL n Dr 4 N3.HBr, a fact 
already known through the researches of Caio and Grabc —T. 
lobfet and O. Hesse describe several constituents of coto bark : 
paraiotom C 1b H 1s O h , transformed by barytes into paracotoinlc 
acid C 1D U ]4 0 7 , and by potash into paracumarhyihlnc .— 
C 1B H l2 O a + 211,0 1- CO, + 

Para-Luma 1 hy drill e 


This losing water easily yields C u U a Oj paracumarin They also 
describe hydrocolom C aj lI Jft O 0 . Cotoin C BI II 1H O 0 , cotonetin 
C So H 1(J O fl , iixylmcotin C 2l II s , 0 7 , leucotm —II 

IlcckuiLs and R, Oito prefer sulphuric acid to alkali for trans- 
foiming propionilnL into propionic acid. They consider solid 
dichloropropiomtnl to be polymeric with the liquid substance. 
They likewise describe dichloroprop ionic acid and its transfor- 
matron into monochloracrylic and pyraracemic acid.—C A. 
Martiua gives a detailed description ol the production and re¬ 
fining ol petroleum in l’ennsylvinifl. 

February 26—A. W. IJofmann, vice-president, in the 
chair —A ChrisLomanos published the result of a great 
number of analyses ol Greek chrome iron-ore leading up 
to the formula of Kj 0 4 with varying amounts of CaO, 
MgO, SvO, &c The proportion of Cr a Oj and FeO varies 
between 1 2, 2 3, I ■ 1, and 3 2 —From researches by 
K Heumaun, it appears that the greenish powder resulting 
from tile action of nilr&Le of silver on ultramarine (discovered 
by Unger) is a mixture Thechicf Ingredient is yellow, but 11 hai 
not betn analysed —J If Droere lias determined the solubility 
of sulphate of lime in water at various teniperaiiire'i and in solu¬ 
tions of various salts —T. Moddermann published speculations 
on atomicity —V Meyer denied the correctness of I.adenburg's 
experiment and his conclusions as to the difference of N(Cj,II B ) a 
C 7 I 1 7 1 and N.(C s IL) 2 . C 7 H 7 C B n rt f,—Hr Kadzuzewsky'com- 
niunicaltd that the following bodies bIiow phosphorescence under 
he oxidising influence of alcoholic potash paraldehyde, metal- 
dehyde, aldehyde-ammonia furfunn, hydrocinminide, hydra- 
cuminamide, hydramsamuie, anisuhn; formic aldchjde The 
author calls attention to the observation of Duchenun, that 
noctiluca mij laris acts on the skin like nettles, which have been 
proved to contain formic acid He thinks that noctiluca: may 
contain formic aldehyde —K Auschutz has found that chloride 
of aceiyl transforms bibasic acids, viz , succinic, phthahe, and 
diphenyl-dicarbomc acids inLo anhydrides, being itself trans¬ 
formed into acetic acid. The same chemist, conjointly wuh R. 
Schultz, has tram formed p he nan th re n chin one into diphenyl-dicar- 
bonic acid by the action of sodium Amalgam by simultaneous 
reduction and oxidation :— 


I 


. on c,ii 4 coon 


c.h 4 —CII OH 

Unknown alcohol 


CJL . COOII 
Diphenyl-dicarbonic acid. 


C 4 H 4 —C = 0 

PhcuaDihreii-chmane 
E liar twig published preliminary remarks on phtbalic aldehyde. 
—H. Limpricht has found that hydrochloric acid transforms sul- 
pbomc acid* into the corresponding hydrocarbons .— 
C fl H D S0 3 H + HU = C fl H fl (+ SO a Cl?) 

O. N. WiU, in a note on the history 01 chrysoidine, claims for 
himself the discovery of thia colouring-matter, while he acknow¬ 
ledges that H Caro has likewise prepared this substance by an 
independent discovery —A. Baeyer has prepared from furfural, 
C 4 H s O , COH, and acetic anhydride, a new acid 
C 4 H„O.CH-CH COOH, 

a furfuiyl-acrylic acid, yielding a green colouring-matter with 
phenol With propionic anhydride a homftlogaels obtained.—* 
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H» Schwartz hag tudied the bromldea and chlondei of chlorinated 
anthracene and their action on potash.—Amo Belir, chemist to 
the large sugar-refinery of Messrs Matthiessen and Wichers in 
Jersey city, has found in the residues of cane-sugar acomtic acid, 
while citric acid is ohe of the regular ingredients of beet-root — 
A. W. Hofmann after showing a circular tabic of chemical re¬ 
actions designed by Dennis Monnier in Geneva, returned to the 
statement of Kern that mono-methyl-amhne, formerly described 
by the speaker, does not exist, and read a paper by F Hepp, 
who described mono-methyl-amlmc obtained from sodmm-n.ee to- 
methyl-aniline, with the same properties formerly described by 
himself. Hofmann has obtained the same body by the action 
of chloride of ethyl on aniline. 

Grneva 

Physical and Natural History Society, December 7, 
1876.—M ThthxJ. Tunethni presented a specimen of a diplo- 
graphe, or writing machine for the blind, constructed at hi? 
workshop The apparatus is the invention of M hrnest 
Recordon, and pnnLa at once for the blind according to one of 
the systems in use for them, and for the seeing in nnlmary cha¬ 
racters —M. Th. Turrettim explained the method devised by 
M. Raoul Pictet and himself, to obviate the opacity of the ire 
obtained by the machine of M Pictet The opacity of the icc 
thus manufactured results from the rapidity of the freezing or the 
water, which does not permit the air contained in the liquid to 
escape during Us change of state By retarding considerably this 
freezing the ice obtained is transparent. We may thus obtain an 
almost complete transparency by expelling from the freezing 
water the air which it contains by the preliminary action on the 
water of a paddle-wheel agitating the liquid.— Mr. Duby pre¬ 
sented a paper rclaLing to eighteen species and one genua of new 
mosses from Japan, the Philip pines, and Mauritius. A consider¬ 
able number of mosses from Mauritius are also met with in the 
Sunda Islands.—M, Hermann Fol gave an accoun 1 of observations 
made by him on the fecundation of eggs, especially ol the sea- 
urchins. He has seen the zoosperm penetrate the vitellus and 
push a species of vesicule into the interior of the wail of the egg 
Starred grooves show themselves soon after all over the vesicule 
The latter then detaching itself from the wall begins to move, 
approaches a female nucleus, and combines with it so as to form 
only a single nucleus. At the two poles of this nucleus arc formed 
two small masses of protoplasm, from which devolve starred 
grooves both in. the interior and exterior of the nucleus These 
polar masses enlarge, deviate more and more, then the cellular 
division takes place In other animals the phenomenon is com¬ 
plicated, but may also be followed. 

December 21, 1876—Prof, Schi/T gave a rJsumi of his re¬ 
searches on the electricity of Lhc nerves for the purpose of examin¬ 
ing the electric nature of the nervous agent, and determin¬ 
ing whether the currents are produced in the nerves of living 
animals. He concludes that the normal nerve when the animal 
ilina state of immobility does not present any current. When 
a current manifests itself it results from Llie alteration of the death 
of the nerve such as is produced by section, or better still fioin 
nervous activity, and the contraction which accompanies it. 

Vienna 

Imperial Academy of Sciences, December 7, 1876.—The 
following, among other papers, were read *—Contributions to a 
knowledge of the Bryozoa of the Bohemian Chalk formation , 
second part treating of the Cyclostomata, by M Novak.—Studies 
on the geological origin and the progressive development or the 
North Albanian coast land, by M. Koncicky—New observa¬ 
tions on Geiisler tubes, by M_ Rosicky.—On the earthquake of 
BelLuno on June 29, 1873, by M. llofer 

December 14, 1876 —On the formation and integration of equa¬ 
tions, which determine Lhe molecular motion in gases, by M Boltz¬ 
mann.—On the nature of gas molecules, by the same —On a 
remarkable properly of periodic senes, by M Toepler —On the 
methylic ether of resorcin, and on glycyrohizin, by M. Habemann. 
—On grape sugar, by MM Konig and Roscnfeh 

January 4, 1877.—On Lhe origin of the posterior nerve-roots 
id the spinal cord of Ammoeoetes (Petromyzon pfatrtn), by M 
Freud —New methods for solation of indeterminate quadratic 
equations m whole numbers, by M Kunerth —On the amyloid 
substance in heart flesh, by M Heschl—On aperture widening 
muscles, by M. Exner. Longitudinal muscle-fibres in the wall 
of an animal tube ; generally widen the tube when they conlract 
—Observations in November at tbe Meteorological Observatory, 
Vienna. * 

January n,—On Eunirieoia Cktmsti^ a new parasite of anne¬ 


lid es, by M. Kurz —On the influence of methodical drinking of 
hot water on the course of Diabetes methtns , by M. Sommer — 
Remarks on some problems of the mechanical theory of heat, by 
M Boltzmann —On a general mode of determination of Lhe 
foci of contours of surfaces of the second degree, by M Prlz 
—On the vessels of bones of the skull and the dura mater, by M 
Langer.—Barometric observations in the western part of the 
Balkans and neighbouring regions, by M. Toula 

January 18.—On drainage and irrigation works in the valley 
of the Save, by the General Commando in Agram,—Astro¬ 
nomical and geodetic determinations of the AusLro-Hungarian 
Polar Expedition, by M Weyprecht.—On the theory of the 
Bessel function*, by M Gegenbauer —On the theory of the action 
of cylindrical spirals with variable number of windings, by M. 
Wallen tin.—On a peculiar formation of i^ocyanphenyl, by MM. 
Cech and Schwebel.—On the arrangement, use, and accuracy of 
M Roskiewicz’s distance-measurer, by M Schell —On the de- 
velopmenl-hiatory, and the structure of Lhc Beed-envelopc in 
Phaseoluv, by M llabcrlandt 

1 R. Geological Institute, December 5, 1876 —The 
following papers were read ■—M. Karl v Hauer on the analysis 
of the aud spring lately discovered at RamgsdorfT, near Mahrisch- 
Trubau in Moravia The water contains a very small quantity 
of fixed ingredients, hut the abundance of free carbonic acid is 
equal to the well-known Giesshubel springs, 10,000 parts of water 
coni run in weigh L 26 parts of free carbonic aud, so that the 
volume of the latter exceeds by far that of the former. The 
springs may therefure be considered of remarkable quality —M 
J Gampcr on diluvial vertebrates At a hide distance from 
the Klause at the Gahus Mountain neai Gloggmi/, the author 
found a block of limestone covered by thin strata containing 
remains of veitcbraLc bones, in some places the layer fanned 
a real breccia of hone? Among the remains he noted especially 
those of bats r lhe blocks firmed a part of the inner wall of a 
cltft or cavern, like those oflcn found in limestone mountains of 
this country M, Gamper then referred Lo the occurrence of 
clay silicate near Slcinbruck, and of arseno-pynle in Joachims- 
thal - M ltache continued his communications on the eruptive 
rocks that lie examined last summer in the mountainous regions 
of Upper Vinlsiligau, Oilier, and Vellhn, mentioning particu¬ 
larly the various species of Lonahtes from Morignone, the Gibbor 
rocks from Front.de aud Leprese, and some little-known rocks 
containing many garnets In the country of Soudalo and Bula- 
dore, light coloured pegmatites inteisect m vems the dark 
coloured amphibolite and dionte rocks—Dr Tietze on the 
Elburs Mountains 111 Persia He mentioned the relatively rare 
occurrence of old crystalline rocks in tins mountain chain The 
formations which may be determined by paLiontofagicaLevidence 
are the Devonian, the Caibomferous I Milestone, the Lias, the Upper 
Cretaceous, showing various facies parLly abounding m fossil*, 
the Nummulite formation, and the younger Tertiary Other 
formations, containing no fossils, could only be judged by their 
position relative to those formations whose geological age was 
clearly to be deteimined Almost certain is the occurrence of 
Trias and Upper Jura The Lower and Middle CretacLOU 1 ) are 
LuLally wanting Only a few of the named faunal ions extend 
over the whole country, therefore if two sections are made at 
some distance from each other, llicy give almost invariably a 
different result. M Tietze gave ahu a short account of the 
older and younger eruptive rockb, of which Ll ce mountains are 
partly composed. The volcanic Demavend is not only the 
highest but also the youngesL mountain of the whole chain, 
whose dimensions are given by the author os go-100 miles in 
length, and at least fifteen miles in breadth 

January 23 — Dr E, Tietze on the geological relations 
of the Demavend Mountain In Persia, whose height amounts 
to 20,000 feet. He distinguished an upper and a lower 
region, the former coniibiing of the cone heaped up by erup¬ 
tion*. The highest top of the cone, acting still as a solfalara, 
stands within the remains of an older crater-wall The lower 

R art is composed to a height of 9,000 feet of sedimentary rocks 
[urajsic limestones, Carboniferous sandstones, and old limestone) 
It must be noted particularly Lkat the position of these sedi¬ 
mentary strata shows exactly the same relations as those of rocks 
in other parts of the Elburs Mountains which arc noL in conLact 
with volcanoes, a proof therefore that the outburst of the Dema¬ 
vend volcano exerted no influence upon the older rucks in its 
vicinity. The reporter mentioned the occurrence of streams 
consisting of lava-boulders on the Demavend, as Lhcy are found 
at present on the volcanoes of Java; then of columnar trachytes 
and of the lava streams keeping their original position, bat 
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steeply mcllnod on the dope* of this volcano lie concludes by 
remarking th»* the Demavend aho* a probably a double axis, 
such u was stated for instance on the Aetna by Sartorius and 
Ch. Lyell.—M C Paul reports on hu investigations In the 
Karpatnlan Mountains made in this year. In Silesia he studied 
the so-called hieroglyphs of the Upper Teacheu slates, whose 
genesis is doubtful, but which are remarkable for their constantly 
keeping to a strictly limited level He also gave a Bore exact 
division of Hoheneggeris Iodula sandstone and fixed the position 
of the Irodek sandstone which Ilohenegger had adjoined to the 
Lower Eocene (Nummulite group) ns the highest division of the 
Eocene. In Western Galicia the gradual change of the petro- 
graphic facies of the Lower Kaipathian sandstone (Neocomien) 
was studied, This formation consists m the northern /one of 
dislocation, chiefly of sandy and clayey strata, in the southern, 
which is called the pennuitc cliff-zone it shows a more limy com¬ 
position, In Przemysl he visited the locality rendered Important 
oy Niedwieczky's discovery of ammonites. It was evident Lhat 
the Ncocoroian ammonites were contained in a zone of those 
rocks called usually Ropiauka beds, which had been from oilier 
reasons already denoted as Neocomien. In Eastern Galicia 
the Karpathian sandstones could be divided into their proper 
groups and marked on the map, conformable to the results 
obtained by the reporter in the adjacent Bucovina The sedi¬ 
ments of the Karpathian sandstone divide here into the lower 
period (Ropiauca beds, Neocomian), the middle period (for the 
most part massy sandstones, probably middle Cictaceous), and 
the upper period, most certainly Eocene (to which belaug sand¬ 
stones containing Nummulltes, the well-known fish-slates of 
Delalze, the Simlus slates, Schiputcr beds, and the Magura 
sandstones of Czeruahorn) 


Paris 

Academy of Sciences, February 2 6 —M. Fehgot in the 
chair —M. Le Vcrner reminded the Academy of the importance 
of watching on March 21, 22, and 23 for the possihle transit of 
an intra-Mercurial planet across the sun. He also presented 
tome xiu, of Annaits de VObsetvatoirc tie Paris This con¬ 
tains the theory of Uranus and Neptune, and M Cornu's memoir 
on determination of the velocity of light between the Observatory 
and Montlhery (by Fizcau's method improved) He finds this 
velocity 300,400 kilometresper second of mean time, the deduced 
solar parallax Js 8" 88, S r ' a 8S, or 8" So, accoiding as the number is 
combined with the equation or light given by Delambre (493" 2), 
with Bradley's constant of aberration (2o"’25), or with that of 
SLruve (20" 445) —M. Dcbray wbs elected member for the section 
of chemistry in place of the late M. Bolard (the oLher candidates 
being M. CJoez and M. Friedel),—Experiments on the origin and 
the nature of typhoid fever, by M Guerin. He had m view the 
supposed direct Influence of water-closets in producing the fever, 
and experimented on rabbits, injecting fecal matter, urine, blood, 
&c, from typhoid patients He concludes (1) that such fecal 
matter contains, after issuing from the system, a toxical prin¬ 
ciple capable of causing death in a class of animals, m time vary¬ 
ing from a few hours to a few days , (2) that the same holds for 
urine, blood, mesenteric liquid, and the detritus of mesenteric 
ganglions and o( ulcerated intestinal mucus of typhoid subjects ; 
(3) that these matters, after some months, are found to retain in 
large measure their original toxical principles ; (4) that the fecal 
matters of healthy subjects or of those affected by oiheT diseases 
have not Lhe toxical principles which appear in excrementidal 
products of typhoid subjects —On the effects of a jet of air in 
WAter, and on the suspension of water in air, by M. De 
Romilly. Among other experiments . Into a bell-jar, the mouth 
of which Is closed with net, water is sucked up by means of a 
tube, with stopcock, entering the jar above. On dosing the cock 
and raising the jar the liquid is retained, there being a meniscus 
at each mesh and a general meniscus. On inclining the jar the 
water flows out, but the smaller the mesh you may incline 
further without escape of liquid. Using metallic net, one 
may place a lighted gas jet under the suspended liquid, which 
will boil (gently) without falling down (In this case the jar 
should be connected with another larger, the mouth of which 
rests in water )—On the functions of leaves in the phenomena of 
gaseous exchanges between plants and the atmosphere j rde of 
stomales, by M. MergeL He shows that the leaf functions of 
absorption and exhalation are arrested when a layer or varnish 
Is formed on the face bearing the stomates. Thus the leaf may 
be subjected to mercurial emanations without absorbing a trace 
of the metal, which can, of course, be easily detected by photo- 

C phicprocesses. On the other hand, if an ammoniAcal liquid 
injected into the IcaT, the liberation of the dissolved gas by 


the face Lhat has itomatcb is proved by the odour or this face, it 
white appearance when a rod dipped in hydrochlor c acid 11 
brought near, and its printing of paper sensitised with nitrate of 
mercury.—On ophthalmia, by M. Bronte He specifies twelve 
different categories and treatment.—New experiments to try 
for combating the phylloxera of the roots, by M. Rommler. 
He proposes salts or oxides of mercury, lead, copper, zinc, 
and others, dissolved in alkaline hyposulphites (potosn or lime). 
Such compounds would not be acted on by the acids of the soil, 
like previous insecticides.—Determination of the lines of curva¬ 
ture of a class of surfaces, and particularly of the tetrahedral 
surfaces of Lame, by M. Darboux—Integrals of curves of which 
the developers by the plane and the developed by the plane ore 
equal to each other, by M. A oust.—Fourth note on the thoory 
of the radiometer, by Mr Crookes —On the action of water on 
chlorides of iodine, by M Schutzcnberger. If chlorldei of iodine 
are not decomposed into hydrochloric acid, iodic acid, and free 
Iodine, it is because the direction of the reaction is modified by 
the existence of a compound of hydrochloric add and of proto- 
cblondc of iodine stable in presence of water.—Formation of 
quin ones by means of chlorochromic acid, by M. Etord —On a 
saccharine matter extracted from leaves of walnut, by MM. 
Tanrct and Villiers The composition of the body is the uune 
a* that of uonle t but It has some special properties, and the 
authors name it (provisionally) nucitc. —On the salts of the Al¬ 
gerian Cliotts, by M le Chatelier They contain chloride of 
sodium and sulphate of soda , probably also carbonate of soda 
mixed with gypsum —On three recent falls of meteoric stones 
in Indiana, Missouri, and Kentucky, by Mr L. Smith.— 
Experiments on acute poisoning with sulphate of copper, by 
MM, l'elt7 and Ritter These were made on frogs, pigeons, 
rabbits, and dogs. Sulphate of copper cannot be regarded as a 
harmless agent, though its introduction into Lhe system does not, 
in the great majority of coses, cause death. No one would con¬ 
sent to swallow, id food or drink, the quantity that would prove 
fatal —On the congestive and haemorrhagic alterations of the 
bram and its meninges In birds, by M. La.rch.er 
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THE TREASURY REPORT ON METEOROLOGY 

E gaye in our last number the report of the Treasury 
Committee on the administration of the Govern¬ 
ment meteorological grant, and we shall now offer a few 
remarks on it and on the evidence upon which it has been 
founded, as contained in the Blue-book before us 1 The 
expenditure is devoted to the meteorology of the ocean, 
that is, to the part of it traversed by our ships and to that 
of the British Isles. 

Ai regards the former, though much valuable work, 
especially in the practical point of view, has been done, 
this work belongs distinctly to a government department 
of the Admiralty. It does not seem desirable that charts 
for the direction of seamen should be made out according 
to different methods by two instituLions, supported by 
national money. It is then proposed by the committee 
that the charting work, together with the marine superin¬ 
tendent of the Meteorological Office, who lias done his 
duty so well, should be transferred to the Hydrographic 
Department or the Admiralty, while the scientific part 
should be done in connection with investigations, including 
observations both over land and sea. This appears a 
most reasonable decision. 

Though the second part of the business of the Meteoro¬ 
logical Office is limited to a small surface, yet it is one with 
which we are more immediately concerned, and sur¬ 
rounded as we arc by the sea, this part really involves all 
the modifications which surfaces of land and water may 
produce on the actions of metcoiological causes. It seems 
to be supposed that observations on the ocean must 
present meteorological variations in a much simpler form, 
because the atmosphere rests on a surface which 13 at 
once more level, and at a more constant temperature than 
that of the land ; but it seems not to have been remarked 
that the conditions under which the observations are made 
arc much more complex. If we could imagine a search 
into the laws of continental meteorology founded on tlic 
observations made by some passengers in railway trains 
across France, Germany, and Russia, the difficulty of 
piecing together observations of very various degrees of 
merit for the deduction of even accurate means would be at 
once evident; that of searching for laws would become still 
more so. It is no doubt desirable that the meteorological 
variations over water should be studied apart, but for this 
end an observatory placed on some small island in mid- 
ocean would be a more satisfactory way of obtaining the 
end in view. Whether this would aid in the search for 
the causes of phenomena met with under very different 
conditions in our latitudes is by no means certain. 

The department of the Meteorological Office occupied 
with the meteorology of the British Isles, includes that 
of storm warnings; indeed this is, at present, the great 
practical work. There are numerous stations at which 
" eye 11 observations are made daily, and these are tele¬ 
graphed to the central office in London. There are also 
seven observatories haying instruments which register 

1 N Report of the Treasury Commutes Appointed to Inquire into the Con- 
diUons ud Mode of Administration or the Annual Grant in old of Mateoro- 
jgied^ObwvaUoiu^Mo^ether wifh Minutes of Evidence, Appendix, and 
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continuously the variations"of the meteorological ele¬ 
ments. The storm warnings are founded on the tele¬ 
graphed observations ; the registered observations have a 
different object They can no doubt be employed after 
warnings have been issued to verify the observations and 
to satisfy any doubt that may have existed as to errors 
committed, but their chief object, in the first instance* is 
purely scientific. 

It has long been seen that sLorm warnings arc not 
founded upon laws that can be distinctly stated. Though 
observations made over a considerable tract of country 
are made use of, and a certain knowledge exists of rela¬ 
tions between atmospheric pressure and winds, yet the 
warnings depend to some extent upon a practical expe¬ 
rience which, like that of the shepherd dnd sailor, cannot 
easily be communicated to others. 

The seven observatories were established to obtain good 
materials with which a scientific study might be founded 
and from which laws might be deduced giving increased 
probabilities of accurate prediction of the weather to¬ 
morrow from our knowledge of what it is to-day This 
is not, however, the only use of the observatories. If all 
the scientific precautions have been taken wiLli respect to 
them, they will in that case be to Lhe meteorology of the 
country what carefully measured base lines are to its 
exact survey ; each will give a point to which the obser¬ 
vations made around it may be referred and corrected. 

The great question before Lhe Committee was how best 
to aid in making meteorology a science—a science from 
which practical results may be deduced Millions of 
meteorological observations have been made and pub¬ 
lished , the seven observatories nre producing continuous 
rcgisteis of the vaiiations of baromciric pressure, Lempc- 
raturc, wind direction and force, &c WkaL is to be done 
with all these ? Are we to go on piling Pelion on Ossa 
with the idea that heaps of observations will enable us to 
reach the mysteries they enclose ? And can the Govern¬ 
ment be satisfied that they have done enough when they 
present the public with volumes of observation in some¬ 
thing of the way in which Hamlet offered his friend the 
pipe— ,f Govern these ventages with your fingers and 
thumb, give it breath with your mouth, and it will dis¬ 
course most eloquent music t} t 

The question ihen is how to get at the mystencs 1 or 
how to find a musician with breath enough to blow and 
skill enough to draw harmonious sounds from this giant 
pipe. We can only glance at parts of the testimony of 
the most distinguished witnesses. 

When we remember that after a century oi research by 
men of the greatest eminence—mathematicians, physi¬ 
cists, meteorologists—we cannot tell why the air presses 
heavier at ten o’clock than at four o’clock , we see that 
meteorological investigation includes some of the most 
difficult scientific problems. With this fact in view, some 
of the questions put to the witnesses would seem almost 
comtguts, did we not know that their object was to draw 
out something of value in the reply. Thus, with reference 
to finding a 11 man of genius to try and get something out 
of the observations which have been made" (1,012), the 
question (1,017) « put to Sir G. B. Airy : “ But you would 
hardly think it a safe thing to select, for instance, a young 
man from Cambridge, and say to him . ' Now you must 
take up this subject'?* When we remember, also, that 
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the Astronomer-Royal has directed a meteorological ob¬ 
servatory nearly forty years, and that he now says 
meteorology is not a science (940), it is naught, and m 
short that he has not been able to make anything out of 
It, we can understand with what profound conviction he 
replied, “ I do not think that would be a safe thing,” 

Sir William Thomson was also examined on this 
question, and he thinks (1720) " the best way would be to 
get some thoroughly able young man, well acquainted 
with mathematics and of good judgment to take up the 
whole subject of the harmonic analysis of the observation^' 
No doubt the harmonic analysis has some advantages as 
representing mean values approximately by a series of 
simple oscillations occupying the whole, a half, a third, 
Ike., of the time-pei lod considered, which can be com¬ 
pared when the conditions vary; but it is only a first step, 
one which may be misused if it is supposed that each 
oscillation must represent the different periodic actions of 
the same or of different causes. Kaemtz employed this 
method forty years ago on every possible meteorological 
variation, but we cannot say that any important result was 
obtained by its means. 

What has to be done was indicated by the Astronomer- 
Royal in answer to question 1,015), men (one man can¬ 
not undertake the work in all its directions) must be 
"seized upon ” who have displayed "talent for things of 
that sort/ 1 who by long study have become saturated 
with the facts of the science and who have shown the 
capacity to devise new methods and to employ them 
with success. Such men, as Sir George Airy says, 
in answer to another question (991), should be asked to 
devote themselves to examining the observations already 
made, and to "turning them over in all conceivable 
ways.” Such men, he says (1,015), are to be taken "on 
opportunity,” that is to say, if they present themselves we 
should lay hold of them. But this is trucTor every occu¬ 
pation demanding special qualifications, It would seem 
sometimes as if the difficulties were exaggerated, and 
sometimes under estimated. If we had a Newton among 
us, he could do little till the meteorological apple has 
fallen, and the tree will require, we think, a good deal of 
shaking first That the specialty of turning a thing <( in 
all conceivable ways ” is not very common, may be 
deduced from the evidence before the committee ; but 
many look on meteorological investigation as a kind of 
lottery, where just because so many blanks have been 
drawn, every one has a better chance of getting a prize ; 
and some very clever people think that the afTair may be 
done by a machine. 

There is also the very urgent reason for H turning over ” 
the observations made at the seven observatories, that it 
is not possible to determine their value, nor how far they 
can be usefully employed for strict scientific investigation 
till this 11 done. Mr Buchan, one of the few working 
meteorologists examined, says (1,530), that the eye-obser¬ 
vations “ secure an exactness and accuracy which photo¬ 
graphic self-recording instruments do not possess,” This, 
if true, is a very serious matter, and wc shall have to 
return to it at another time. 

The autjject of observatories, the most .Important in 
connect!^apith the progress of meteorology as a science, 
was alio brought forward by the Committee. The ques¬ 
tion was put to the Astronomer-Royal (1^045): u Might I 


ask what led yout office to undertake the meteorological 
part of its work in 1840 ?—Because nobody else did. 1 ' 
This answer must evidently be taken with reference to 
certain conditions. Had the Government been encou¬ 
raged at the time to support a magnettcal and meteoro¬ 
logical observatory, paying a competent man to direct it, 
we can scarcely doubt that they would have done so, 
Sir G. Airy's reply means, we believe, that nobody was 
ready to undertake the duty for nothingjiut himself. We 
think it is much to be regretted that the director of the 
National Observatory, overcharged as he is with the 
duties connected directly with his office, should have been 
allowed to undertake scientific work, demanding so much 
care and devoLion of time, which was really not at all in 
his specialty, however excellent the motives might have 
! been which induced him to do so. 

This is now well understood in other countries. In 
Paris there is now a magnetical and meteorological 
I observatory with a distinct head; another observatory 
, devoted to 9 olar physics is rising ; and similar arrange¬ 
ments have been made m Germany and Austria. It is 
the very essence of <c penny wise, pound foolish ” which 
can seek from one man to direct with success three or 
four observatories at the same time, when each of them 
will task the energies of the cleverest men in the different 
departments to make something good out of them 

The question is further put (1,050)—"In the former 
part of your evidence you spoke as if meteorology at pre¬ 
sent was scarcely in a scientific position at all, as too 
uncertain to be called a science at present ?—It is not in 
a scientific condition at ail, I think.” 

"1,051.—I want to connect that answer with the fact 
that in 1840 you undertook in this Government Depart¬ 
ment these particular inquiries , at that time you must 
have formed some idea that these studies were worth 
pursuing for national objects, and in a national establish¬ 
ment?—Obseiviog the movement that was going on in 
other places, it was very desirable that Greenwich should 
be one of (he stations in concert with them, but still I 
was so diffident about the [success of it, that after three 
years, I think at the next meeting of the committee, or I 
forget by what name it was called, where the representa¬ 
tives of different nations attended, I earnestly urged them 
to cease. I did not see that there was any use in going 
on I recommended them to do something like what 
I have spoken of to-day, to stop where they were, and 
try what they could extract from those observations 
that they had collected, before they proceeded further 
with them-” 

It has always been a tendency with the heads ot 
gTeat national scientific institutions to annex other scien¬ 
tific work than that for which the institutions were 
founded. We remember that the late Prof, Nichol de¬ 
scribed at the meeting of the British Association at 
Glasgow in 1840, the numerous works he was about to 
carry forward in different departments of astronomy ; to 
all he added a magnetical and also a meteorological ob¬ 
servatory, with special reference to important meteoro¬ 
logical problems, which he proposed to Uke up. Photo- 
hehography and spectroscopy were not then in existence, 
or doubtless they also would have been included. The 
Astronomer-Royal then said (we do not remember the 
exact words, but they were to this effect): 11 Let me* at 
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an old observer, recommend Professor Nichol, as a young 
observer, to undertake Jess and he will do more.” 

We have much pleasure in finding that we agree so 
generally with Sir G. Airy's views. We do not think, 
however, that it was desirable to place a meteorological 
observatory in Greenwich Park. We have already said 
why we do not think it was necessary, or even advan¬ 
tageous to the sciences, that both magnetism and me¬ 
teorology should be placed under the same direction as the 
National Astronomical Observatory. Indeed the Astro¬ 
nomer-Royal has allowed (m his evidence) for meteoro- 
logy, what is well known to scientific men all over the world 
for magnetism, that his well-intentioned devotion to these 
subjects has not been repaid by the results he has ob¬ 
tained. 

Sir G. Airy thinks the existence of the Kew Observa¬ 
tory unnecessary (1,028); that they can furnish observa¬ 
tions “ at Greenwich as good or better, but quite as good 
certainly” (995). We quite agree that Kcw and Green¬ 
wich are not both necessary, but it will be seen that we 
would greatly prefer to see magnetism and meteorology 
relegated elsewhere (we do not admire the position of 
Kew). With reference to the comparative value of the 
observations made at the two observatories, it has always 
been to us a matter of surprise that with two observa¬ 
tories within a few miles of each other, no comprehensive, 
strictly accurate, and scientific comparisons of the obser¬ 
vations, magnetical and meteorological, made in them, 
should have been made and published. We cannot tell 
how far they agree or disagree. One might at least have 
been used as an aid to the other, if there are differences, 
such a comparison would have led to a search for their 
causes, and errors might thus have been corrected. It 
would be a very disagreeable matter if, when compared, 
instruments at the two observatories should be found not 
to go together as well as Admiral Fitzroy’s weather-glass 
and an aneroid barometer. 

A great national observatory for the prosecution of a 
branch of science of so much practical importance as 
meteorology should not be merely observational, but also 
experimental. Let us take one of the simplest cases, one 
brought forward before the Committee ' How should wc 
place a thermometer? Sir G. Airy says (984) . "The 
mere observation of getting the temperature of the air is 
one of the most difficult things 1 know. If you arc on 
the north side of a building within some distance you get 
it too low; if you are on the south side you get it too 
high, and if you arc close to the ground you get some¬ 
thing different.” This is all perfectly exact, and wc may 
add, if you keep the thermometer in one place probably 
the sun will shine on the ground near it differently at 
different hours of the day and in different months of the 
year, so that there is a varying source of error in the 
same place. The Astronomer-Royal is also asked if he 
can estimate the probable difference between a thermo¬ 
meter at four feet and forty feet above the ground (987), 
but he cannot; and at what height a thermometer should 
be placed, but he replies only that four feet is the usual 
height. 

We mention these questions to show that nearly every¬ 
thing has as yet to be placed on a scientific footing. We 
do not think four feet is a good height, and agree with the 
Astronomer-Royal that thermometers have been placed 


too near the ground, where they have been affected by 
many local differences which would have been to a great 
extent avoided at a greater height. Of course obser¬ 
vations may be made at any height from the soil when 
special questions are In view. Similar difficulties exist 
for other instruments, and it is certain that we are 
making masses of observations which might have been 
much more valuable to science had experiments of the 
class indicated been made in the first instance. In such an 
observatory, also, there is a whole series of physical ex¬ 
periments which could and should be performed, indepen¬ 
dently of those which should more properly be placed in 
the hands of specialists. 

In the Report of the Committee, we find the following 
(Art S):—" As regards the first, although it may be desir¬ 
able at some future time to create a permanent meteoro¬ 
logical establishment on some such footing as that of the 
Astronomical Observatory at Greenwich, with an officer of 
scientific eminence at its head, we think that matters are 
scarcely npe for such a step at present" We have When 
in some cases satisfied with the report, but here, if we 
understand the meaning of the word 11 ripe, 11 we must 
differ. We believe that matters have been ripe any time 
the last forty years ; but we hope to return to this subject 
on another occasion 

The Report of the Committee is all that could probably 
be expected with the evidence before it There are at 
present two purely scientific works that should be carried 
forward Something should be done with the observations 
of the seven observatories, and much should be done to 
encourage research in connection with meteorological 
questions generally. It should not be imagined that an 
investigation with reference to some very small variation 
can have no practical value, that is to say, that the prac¬ 
tical results which may flow from it can be measured by 
the amount of the variation. Nor should it be supposed 
that any question which touches on atmospheric varia¬ 
tions should be neglected, in this respect, because the 
relation may appear remote. The movements of the 
sun’s envelopes, the spots, the protuberances ; the moon's 
possible action on solar emanations may all appear un¬ 
connected with our calms or our storms, ind may yet all 
have a relation to both. 

To conclude, wc object to a cumulation of duties on 
one head, by which things are not only not well done, 
but through which others are prevented from doing them 
well We think centralisation hurtful to science, and we 
regret that 1,000/ a-year has not been granted to Scot¬ 
land, by which a healthy rivalry would have been gained. 

We have given most place to Sir G. Airy's testimony 
because his is really the most important, but we cannot 
help inquiring why so few directors of observatories and 
meteorologists were examined. Dr. Lloyd, who has 
directed a magnetical and meteorological observatory for 
many years ; Prof. Balfour Stewart, once secretary to the 
Meteorological Committee and director of the Kew Ob¬ 
servatory ; Mr. J. A. Broun, who has directed observa¬ 
tories in Scotland and in India; the Rev. Mr. Main, 
director of the Radcliffe Observatory; Prof. Piazn Smyth, 
director of the Edinburgh Observatory ; all of whom have 
been occupied with meteorological investigation, are iH 
wanting, and they are all men who might have said s o ma 
thing worth hearing on what should be done. 
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MR. TROTTER ON UNIVERSITY REFORM 
On Some Questions of University Reform, By Coutts 
Trotter, M.A, Senior Fellow and Tutor of Trinity Col¬ 
lege, Cambridge. (Cambridge, Deighton) 

URIN G the short life of the Oxford and Cambridge 
Bills of last year, it was my lot to hear from many 
of my London friends many dismal, sometimes almost 
contemptuous, prophecies concerning the future of 
natural science at the old universities. For myself, in 
looking forward towards possible and probable changes, 
1 always lay to heart the hackneyed consolation of the 
unsuccessful Libeial Orator, “Time is on our side’ 1 
Whatever happens, science cannot lose much and may 
gain largely. How great a progress might with the least 
possible shock to conservative principles be effected by 
the help of men in whose minds a broad sympathetic 
Love of learning is associated with a delicate appreciation 
of the present university feelings and habits, may be 
learnt by any one who will take the trouble to read Mr 
Trotter's brief pamphlet. 

There are men who in their so-called radical ways of 
thinking, exalt theoretical statements above practical 
suggestions, and thus arc led to insist that all university 
reform is useless which is not based on the two abstract 
principles —r. That the interests of education are essen¬ 
tially opposed to those of learning 2. That the interests 
of the colleges arc essentially opposed to those of the uni¬ 
versity. Such men argue with great vehemence that it is 
hopeless to expect learning to flourish jn a place like 
Cambridge, for instance, where education, so far from 
being neglected, as Mr. Lowe seems to think, is pushed 
with yearly increasing energy (they speak of it as being 
"rampant/' and assert that the students, who have been 
long over-examined, are now in danger of being over¬ 
taught), and where a poor university, like an almost 
penniless king whose only subjects are a few wealthy 
barons, contends in vain with colleges which not only are 
at the present moment far richer and stronger than it, 
but must always tend to be so, since the feeling which 
binds a student to his university is akin to the mild emo¬ 
tion of patriotism, while his affection for his college is 
more like the family love of home 
To this class of reformers Mr. Trotter does not belong. 
How far he would agree with these abstract principles 
cannot be learnt from his pamphlet. He, perhaps, is one 
of those who think that abstract principles arc like the 
timbers of a ship, which, through the very making of the 
vessel, come to the surface only after shipwreck. At any 
rate, he adopts what to many will seem the wise course 
of confining himself to the practical consideration of how, 
with the least possible dissipation of energy, education 
may be converted into learning, and how the university, 
which ought to be the scat of the latter, may be fortified 
without injuring that " college life ” which is the natural 
instrument of the former, and which, to all who know 
it, has charms too great to be neglected by any wise 
reformer. 

On these matters, all his remarks, coming as they do 
from one who, having a true love of learning, has for 
several years been prominently engaged in college and 
university business, seem to me worthy of very serious 
attention. I can readily imagine that his views will be 
condemned by two opposing parties. Many academic 


conservatives will call them " revolutionary.” Many aca. 
demic and other radicals will stigmatise them as a com¬ 
promise They do indeed favour that dreadfully common¬ 
place "middle way”; but they possess this notable 
characteristic—they are tentative and progressive. They 
may not at first convert the university into a palace of 
learning; but if adopted, may, without fear of strair, 
be expanded in proportion to the demands of knowledge 
and the wealth of the united corporations. 

In the first of the three divisions of his pamphlet, Mr. 
Trotter deals with the relations of education and know¬ 
ledge; and his leading idea is the multiplication of what, in 
general terms, may be called professorships, the duties of 
which shall be so light as to afford leisure for research, 
and the promotion to which shall be at least largely de¬ 
pendent on fruitfulness in advancing learning. He would 
make learning and education, what the pious founders 
thought they had provided for their being, co-partners in 
the wealth of the colleges ; and would sweeten and lighten 
teaching with the spirit of research. In this he will 
doubtless fail to please those who press for the endow¬ 
ment of research " untrammelled by teaching duties /' 
but is not, after all, the difference between him and them 
one of detail only, and not of "abstract principle 
Putting aside certain tasks of continued observation, all 
investigators, or at least all with comparatively few ex¬ 
ceptions, would be assisted rather than hampered in their 
inquiries by having from time to time to give expositions 
of their particular studies to an audience of some kind or 
other. And that is all which is really included under the 
duties of professor. IIow much or how little teaching 
ought to be demanded of this or that man must depend on 
the particular circumstances of each case; and the few 
instances where absolute dumbness is an essential to 
successful research, might without difficulty be provided 
for by special arrangements. 

These professorships Mr. Trotter would divide into 
three classes '—(i) Ordinary Professorships, such as now 
exist; (2) Lectureships, somewhat corresponding to the 
present College Lectureships; and (3), what, in the 
absence of any more suitable word, he proposes to call 
Extraordinary Professorships. The first class he pro¬ 
poses to limit in number and exalt in dignity so that each 
professor should be considered as at least the nominal 
head of the particular study to which he is devoted. 
Although he does not expressly state it, Mr. Trotter 
evidently intends that the men holding these offices 
should be eminently men of research ; and hence while 
their incomes would be ample, their official duties would 
be light The extraordinary professors would form a 
more numerous' 1 class and would be appointed either 
for fruitfulness in research or for great teaching talent, or 
(and it is hoped frequently) for both. The emoluments 
and status of an extraordinary professorship ought to be 
such that a man might look to it as a post for life and 
not merely as a stepping-stone to something else. The 
third class of lectureships would be still more numerous, 
and serve in part at least as feeders to the other profes¬ 
sorships. Though, for them, as for the other two classes» 
research would be a qualification at least on a level with 
didactic ability, the teaching duties of a lecturer would 
naturally be heavier than those of a professor, It may 
be urged, as Mr. Trotter himself feels, that extraordinary 
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professor is a very awkward tide. Professor adjunct, or 
assistant professor is distinctly objectionable. It seems 
to me that there is much to be said in favour of calling 
the new professors by the simple title of professor, and of 
inventing for the higher and more select posts some such 
style as professor director, or professor rector; indeed, 
the duties of a member of this class would probably m 
many cases consist largely in a general guidance and 
supervision of the studies carried on in hn own'particular 
science. 

His plans also provide assistants both for teaching 
and research, demonstrators, &c. t and include the estab¬ 
lishment of what he proposes to call “ senior scholar¬ 
ships,” ie , posts to be filled by able young men at the 
close of their student career for the purpose of enabling 
them to devote themselves free from all trammels, for two, 
three, or more of their best years, to learning research. 
This is, indeed, at piesent, ppr'iaps the most crying want 
of the university, a want most imperfectly met or not met 
at all by fellowships as now administered, 

The scheme by which Mr. Trotter proposes to unite the 
university and the colleges in the function of appointing 
and regulating this professoriate requires development ■ 
but it has the great merit of strengthening the hands of 
the various “boards of studies,” and if adopted would 
soon grow into a natural and healthy form of govern¬ 
ment under which the hiring, by candidates for university 
posts, of special trains for the conveyance of their out¬ 
lying voters, would become a grim and a grotesque 
reminiscence of the past, It must be remembered, how¬ 
ever, that no artificial scheme will secure purity of 
election, unless the electors be thoroughly leavened with 
the leaven of loyalty to learning; and that such loyalty will 
only be found where research, rather than teaching, is 
regarded as the great aim of university life, where 
Leah is woo’d chiefly in the hope that Rachel may be 
won. 

All these proposed changes, to say nothing of univer¬ 
sity laboratories, museums, &c., require money; and in 
the second part of his pamphlet Mr Trotter discusses 
the methods by which the wealth of the colleges may be 
rendered available for university purposes Here two 
plans present themselves, There is, first, what may be 
called the “ social” plan. In this the colleges are sup¬ 
posed to undertake the care and protection of certain 
university posts or institutions, this college, for instance, 
supplying the funds, in the shape of fellowships or other¬ 
wise, for this professorship, or taking the charge of that 
laboratory. It may be regretted that Mr. Trotter has not 
entered more fully into the discussion of this plan, which 
is sure to find ardent supporters in the colleges, It offers 
the college a quid pro quo> and promises to strengthen 
rather than weaken " college life." The difficulties of the 
plan lie in the question of election. If the university 
elects, the college may have to receive into its bosom a 
man whom it detests; if the college elects, it may not 
unlikely choose the very man the university would seek 
to avoid. Such a scheme cannot be made to work satis¬ 
factorily even with the help of elaborate cheeks and 
counter-checks, unless tne actions of both colleges 
tyid university are directed by thorough loyalty to 
learning, \ 


The second plan is that of “ taxation,” or as a small 
but prominent party prefers to call it, “confiscation,” by 
which the colleges are called upon to contribute, in pro¬ 
portion to their wealth, to the common university funds. 
And on this point Mr. Trotter’s suggestion that the con¬ 
tributions 11 should be variable within limits, and fixed 
from time to time, in accordance with the wants of the 
university, by some competent authority representing the 
colleges,” is worth} of consideration as an improvement on 
the older scheme of a fixed contribution in the form of a 
definite percentage tax on the collegiate divisible revenues. 
At the same time it 15 difficult to overlook ihe possible 
occurrence of bitter and frequent discussions as to what, 
at any given time, are to be considered the actual needs 
of the university. 

The money which the colleges are m the one way or 
another to be called upon to devote to the university 
must come from the pockets of the scholars, or the 
fellows, or the heads of houses , and the third part of the 
pamphlet is devoted to a consideration of these three 
classes 

Concerning the fellows, Mr. Trotter, with a boldness 
which will undoubtedly prevent many Conservatives from 
recognising at first how moderate a compromise his whole 
plan of reform really is, writes as follows .—“ On the 
whole, I am disposed, mainly for the reasons put forward 
by Mr. Sidgwick m the Contemporary Review (April, 
1876), to advocate the abolition, or at any rate the restric¬ 
tion within very narrow limits, of the class of fellowships 
held purely as prizes . 11 Such a proposal will be opposed 
tooth and nail by many both within and outside the 
university who have never attempted to answer Mr. 
Sidgwick’s arguments , and Mr Trotter himself states 
that he imagines " public opinion ” is not at present pre¬ 
pared to support so extreme a measure. 

In the matter of the scholars Mr. Trotter proposes no 
marked innovation, though he seems to think changes 
of some kind are desirable. To his general approval of 
present practices he will find few demurrers either within 
or outside the university ; and yet the evil influences 
which the system of scholarships is secretly exercising 
on both education and learning are well worth considera¬ 
tion ; mutatis mutandis f many of the arguments against 
prize fellowships might be well applied to prize scholar¬ 
ships. 

The heads of houses form the last topic on which 
Mr. Trotter dwells, and those who know university life, 
whatever their opinions, must award to him the praise of 
having brought forward into open and plain-speaking dis¬ 
cussion a subject on which, for many reasons, it is diffi¬ 
cult for any fellow of a college to say his mind. That 
he boldly advocates the abolition of heads of houses is 
perhaps lets important than that the question should be 
thoroughly considered. At the same time his argu¬ 
ments seem irresif tiblc ; he says all that can be said in 
favour of maintaining these ancient offices, but concludes 
that all the advantages they offer might be secured by 
other arrangements which would bring to the university 
at the least an annual income of 15,000/., and yet even¬ 
tually be felt by no college as a burden—by some, possibly, 
as a relief, 

M. Foster 
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LETTERS TO THE EDITOR 

[The Editor does not hold himself responsible for opinions expressed 
by his correspondents Neither can he undei take to return , 
or to correspond with the writers of rejected manuscripts 
No notice is taken of anonymous communications ] 

Science at Oxford 

The anonymous 11 Oxford Man' 1 who so effectively reformed 
his Alma Mater on paper in the last number of Nature can 
hardly be complimented on his successful and unfilial misrepre¬ 
sentations It u not true that " of all the 560 fellowships in the 
various colleges only five are held by persona (exclusive of pro¬ 
fessors) who have been elected to them in consideration of tneir 
attainments in physical science." At the present moment no 
less than six fellowships are being held by biologists , viz., at 
Exeter, two; at Magdalen, two, at Pembroke, one; and at 
Ch. Ch one; and two fellowships at Merton, one at Bruenose, 
one at C. C. C f and two at Ch Ch,, arc tenable for physics or 
chemistry solely. It is true that one Merton fellowship and the 
one at Corpus is at the moment vacant, but this does 110I affect 
tbe question Thus there are twelve instead of five fellowships 
111 the hands of natural science honour men, and considering the 
few who graduate in the science school as compared w ith the 
yatt crowds who in the aggregate go out in other schools, the 
number is by no means despicable There is, moreover, the 
equivalent of a fellowship held by the Millard Lecturer in 
physics, who receives from Trinity an annual grant of 200/. 
This list of prizes lakes no account oi those fellowships m which 
11 the application of mathematics to physics has been allowed 
to count in establishing a students' claim to such fellowship " 

It 19 difficult to make out why the statistics of 1875 should 
have been selected by “ an Oxford Man," to whom one would 
Imagine the calendar for 1877 should be by no means inaccessible, 
and the conclusions to which consideration of these statistics has 
led him irrenstibly suggest to those who know Oxford as it is, 
that " an Oxford Man’s" survey is retrospective. 

That the public schools pay so little heed to physical science is 
matter for regret, which is however tempered by the assurance 
that a change has been inaugurated m places, and the conviction 
grows daily stronger tlmt Ike claims of natural truth ore forcing 
a recognition in these centres of preliminary culture. At Eton, 
at Rugby, and at Clifton, science is no longer a bye-word and a 
play, but with masters to teach and willing boys to learn, biology 
and physics and chemistry are fast becoming realities where, 
not very long ago, they were but phantom names. 

It u folly to hint of "introducing any branch of physical 
science into any one of the compulsory examinations " Such a 
course would effectually crush the growing taste for natural 
knowledge ; it is only by leaving it an optional or alternative sub. 
ject that the present prejudice against the study of science can 
be satisfactorily subdued. 

Only ignorance of tbe Oxford of to-day could have led to the 
expression "even the heads of houses are with few exceptions 
men who have been schoolmasters, or who hope to be so." The 
Master of University, and the Dean of Christ Church can alone 
claim to have served in the capacity which has been asserted of 
the majority The conclusion of the sentence quoted is 
ridiculous when applied to the senior members of the collegiate 
bodies. 

Ihe concluding paragraph of <f an Oxford Man's " article ia 
perhaps most glaringly indicative of sublime ignorance of the 
Oxford of to-day Those whose interest, it is assumed, 11 it is to 
suppress a class of studies of which they are themselves ignorant," 
'include many names honoured erven in metropolitan centres of 
scientific culture ; and it would better become all " Oxford 
men ” who, m absentia, are prone to think of the Univeraity as 
they knew it, to ajaure themselves that things have remained m 
statu quo , than to censure in ignorance that a little careful 
inquiry would completely dispel. Charles H. Wade 

MagdL Coll., Oxford, Marat is 


Juet Intonation 

Other, occupations have prevented my replying sooner to CoL 
A. KjfClarke's amusing charge (vol xv, p. 353), that it is I 
(instead of he himself) wno "confound vibration numbers with 
their ratios.” Three examples are included hi his first letter 1 
"The vibration numbers of tha diatonic scale being repre¬ 
sented by— 


■ v j 4 3 5 *5 2 

ll SI "I “» “I "I Q-l a - 
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. si 

8 4 3 

The figures are correct in this instance, but instead of being 
" vibration numbers," they represent only tlie ratios of vibration. 

Then follows : "if we build the scale upon the dominant . 3 , the 

vibration numbers will be— 

, 9 5 45 3 27 IS . 

' 8" 4* 32* * a* 16' 8* 

and ’if we built upon the sub-dominant \ the vibration num- 

3 

ben will be- 


ii 


5 4 3 5 18 2 " 

1 -1 ■ * ■ * 

4 j ®39 
Such ratios as these could not pais unchallenged in Nature. 
therefore I drew the anonymous writer's attention to the second 
and third scales, only pointing to the first intervals in each, 
and as 11 oversights " It was reasonable to expect that he 
would submit the scales to some competent musical friend, 
who would correct them throughout. Instead of doing so, 
the Colonel announced himself, and had tlie courage to 
wnte, M the errois and oversights with which Mr Chappell 
charges me are imaginary,” Under the plea of "making 

the matter dearer/' he changed the ratios (January i8j, 
but still he could not set them nght, Col. Clarke’s third 
letter convinces me that he does not permit Ins figures to 
be called in Question by any person. Perhaps, then, one 
illustration of the Colonel a system of making, or of transferring, 

ratios may interest tha reader. I select his because its source 

31 

may perhaps be pointed out Mr. Colin Brown introduced that 
ratio a> from F to B natural in the scale of l r . The Colonel saw 

that F, G, A, and B natural were four consecutive long keys, 

and 10 a ]bo were G, A, B, and C, therefore the ratio of the one 
ought to do for the other It was excellent geometry, became 
all the kejs are of the same width ; only, whether they were 
tones or semitones cannot have entered into the Colonel's calcu¬ 
lation. 

It may be assumed that Mr. Colin Brown did not construct 
any harmonic instrument of six octaves above F, in order to hear 
such a thorough dissonance among the quarter-tones as 45 
vibrations sounding in cycleB against 32, but that he had a sheet 

of paper before him, and added the intervals ?-to i. The 

8 4 

| was for the major tone from F to G, and the 5 . for the major 

5 4 

Third from G to B This ? from F to G, might have assisted 
a 

the Colonel to correct his sub-dominant scale. 

Allow me to add a note which may be in time for Mr. 
George Grove's glossary. I now recollect that the so-called 
"Comma of Pythagoras" is claimed by Boethius, and, as his 
treatise was once a college text-book, it was in all probability 
from it that the moderns Tint applied the name a< comma " to 
that most minute of intervals. It is a favourite plaything with 
mathematicians, but, being inaudible os a sound, whether as a 
difference, a ratio, or any other way, it may well be spared from 
books upon mundane music. Wm. Chappell 

Strafford Lodge, Oatlands Park, Suney 


Typical Diviaion of Stare.—Borrelly’a Comet 

Excuse me asking you to allow me to rectify a statement in 
Nature, vol xv. p 344, col. 2 It is stated there that M. 
Konkoly has followed M. Vogel’s typical division of atari. I 
beg to observe that this typical diviaion has been proposed by 
myself since my first publication in 1866 [Memone of the Societa 
Italiana, scr. Id, tom. L p. 1) and passim In my first publica¬ 
tions, 

Again you say that M. Vogel discovered, in 1871, the bright 
hues of 0 Lyne. I beg you also to note that these lines were 
announced by myself in my first publication of the same year, 
1866. and even printed In the special catalogue of spectral stars, 

E abashed in Fans in 1867, and widely circulated (p. 21). I 
avs also announced that these lines were Invisible in after 
yean. 
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I do Dot wonder at these omissions, since unfortnimtely the 
Italian language is very little understood out of our country. 
Rome, February 24 P. R, Sec CHI 

P.S. —On the 15th of this month I obtained a sight of the 
Spectrum of Boreliy's Comet It was composed of a bright line 
large in the green, another more refrangible in the blue, 
another less refrangible in the yellow (?) but this was narrow 
and faint*- Their figure was approximately as follows.— 



I could not determine them better. The lines, especially the 
central one, were pretty brilliant. 

11 Stone Rivers' 1 

Tub interestipg account of the mode of formation of u Stone 
Rivers, 11 given in 'a late number by Sir C Wyville Thomson, 
recalls to my mind some apparent moraines which 1 observed, 
and somewhat similarly explained, some yean ago in the Htrtz 
Mountains. In a paper rend before the Geological Society of 
Dublin in 187a, 1 I thus speak of them "The first thing that 
one notices on entering this valley [Lhe 1 Ockerthal'] from the 
north is that the bed of the stream is crowded with granite 
pebbles and boulders, which become of greater size as we pro¬ 
ceed up the valley The bouldem are soon so large—many of 
them some tons in weight—and are situated so far up the slopes 
on each side, that the first idea is, we have here the morass of a 
former great glacier. 1 looked diligently for ice marks, but 
could see none; and I soon found that the causes which have 
the effect of scattering huge blocks of rock on the slopes and on 
Lhe bed of the river are now at work and are slowly, but surely, 
altering the contour of the adjoining granitic mountains . . 

All over the sides and upon uie summits of these mountains are 
scattered Lhe most fantastic piles of immense boulden, Some 
of them are over thirty feet in height and form conspicuous 
objects in the landscape; others, again, are deep in the forest, 
away from pathways, and are not to be seen until one climbs 
quite up to them.It is quite clear that the contiguous 



A pile of granite rocks on a mountain overlooking Ockerihnl 


surfaces of the blocks in these piles are undergoing a slow de¬ 
composition, that the Joints are becoming gradually looser, and 
in consequence the cohesion of the component pieces less and 
lew. Sooner or later tha upper portions must either slip off or 
topple over, and roll down the mountain side. And tub Is not 
mere theory, for I hear that every now and then a boulder does 
fall and comes crashing down the hill until quietly deposited nesr 
the bottom It would appear that While tho surrounding rock 
hw been decomposed and has fallen down in the manner Indi¬ 
cated, these heaps have the longer resisted. But they are yet 
to follow in their turn; when the atmospheric agencies have 

1 11 N0U1 00 the Geology of the Harts,” by P, S Abraham, M A , B Sc , 
PUioa Vtlf to XI. Joum.iK Gaol. Sae, of Inland, vof am. Pt 31 
P 9"- "873* 


sufficiently done their work, gravity will come in and lower the 
whole. M 

Instances of the turning over of the edges r of slaty strata from 
the weight of the superincumbent mould and vegetation are 
common in the Ilartz. I find in an old note-book the following 
entry .—“I was interested at seeing the upper states on the left 
wall [or a quarry near Gadar] bent so much over that 'their dip 
has become 75° to the north [the regular cleavage djp of the dis¬ 
trict is about 40° sou/A] Whether this is due to the weight of 
the ground above, to a landslip, or to the acLion of a glacier, I 
am not quite sure. I incline, however, to the first theonr, for, 
although the slope of the hill 11 not high, the constant weight of 
the superincumbent earth and rubbish, bearing downwards for 
ages, would, it seems to me, he enough to cause such a result n 

Scientific Club Phin S Abraham 

The Measurement of the Height of Clouds 

Among Lhe various parallactic methods for determining cloud 
heights, one of which Mr Malloch has put in practice (Nature, 
voL xv., p 313), the use of Lhe cloud shadow as a second sta¬ 
tion seems worthy of notice, as it requires very simple apparatus 
and observations. 

On any partially cloudy day at the seaside, an observer with 
a sextant may, from a cliff, easily determine cloud heights by 
the following elements —A. Altitude of a given point of cloud 
above the horizon, allowing for dip B Depression of the 
shadow of the same point on the surface of the sea C Sun's 
altitude, D Lineal elevation of observer above sea-level. 
The measurements should be taken when the cloud, the sun, 
and the observer all lie in a perpendicular plane , if, when the 
cloud shadow is seen on the sheen of light reflected from the 
wavelets , otherwise azimuth observations, and less simple calcu¬ 
lation?, must l>e applied. Full moonlight might also be used at 
night. 

On practically trying this method in September, 1875, the 
time ot day was selected when the sun was in the direction to or 
from which Lhe wind was blowing ; thus the cloud shadows 
slowly sailed along the sheen on the sea, and could be followed 
by successive tirred observations for hair an-hour or more, so 
that their velocity, and any variation in their height, could be 
ascertained. 

The results arc of course most accurate when both clouds and 
sun are at considerable altitudes, and I believe that this method 
will give results quite as accurate as the photographic process. 
The rounded forms are the greatest trouble, and measurement! 
of Lhe centres of little isolated masses of cloud are the best. 
The height of the observer above the sea is of course easily 
obtained by the angular width of a base measured on the beach. 

The same method might be employed with shadows on land, 
by using a theodolite and a map ; and tliougli it u only applic¬ 
able to one or two classes of clouds, yet its simplicity may 
induce some of your sea-side readers to make such observations. 

Bromley, Kent W. M Fi inders Pethtf. 

The « Hog-Wallows ” of California 

My fnend, Mr. Thomas Belt, F.G 5 , has kindly sent me the 
following extract from a paper by Prof Joseph Le Conte, in the 
American Journal of Samce for 1874 (p. 366), in which an ex¬ 
planation is given of the above-named formation (Nature, 
vol. xv p 274) and of similar mounds farther north. It will 
be seen that Prof. Le Conte refers them ^wholly to “surfacc- 
crohion," but it is not clear whether he means “pluvial” or 
n aerial” erosion, or the two combined. More explanation 
seems required to account for the nmoval of Lhe eroded matin 
over a surface thirty miles wide without producing any con 
tinuous ravines or other water channels — 

11 Pratrte Mounds —The irregularly ramifying grassy glades or 
prairies already described as existing at the southern extremity ot 
Puget Sound are studded over as thickly u possible with mounds 
about three to four feet high and thirty or forty feet in diameter 
at base JJ . . . 

11 The whole country beUveen the Dalles and the upper bridge 
of Des Chutes River, a diftance of about thirty miles, u literally 
covered with these mounds," . . . "The true key to their forma¬ 
tion is given here, as it was not at Mound Prairie, by the great 
variety of forms, sizes, and degrees of regularity which they m- 
iiune. /They vary in sue from scarcely detectable pimples tc 
mounds five feet high and forty feet in diameter at base, and to 
form from circular through elliptic and long-elliptic to ordinary 
hUl-nde erosion-furrows and ridges ” . . 
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“ No one, I think, 'can ride over those thirty miles end observe 
closely without being convinced that these mounds are wholly 
the result of surface-erosion, acting under peculiar conditions 
The conditions are a treeless country and a drift soil consisting of 
two layers, a fine and more movable ona above and a coarser 
and less movable one below,' J , ( " The necessary condition, 

I believe, is the greater movableness of the surface soil com¬ 
pared with the sub-soil 11 . . M Surface erosion cuts through 

the finer superficial layer into the pebble layer beneath, leaving, 
however, portions of the superficial layer as mounds." 

11 Similar less conspicuous mounds, under the name of 1 Hog- 
wallows,’ are well known to exist over wide areas in middle and 
southern California." 

The words in italics are so in the original. 

Alfred R Wallace 


SCIENCE AT CAMBRIDGE, MASS . 
nTHERE is marked activity in all scientific pursuits in 
1 and about Harvard University. The Agassiz Museum 
has at last had its management fully turned over to the 
University, the transfer being effected by permission from 
the State Legislature At present the estimated worth of 
the property is 8322,000 ; the land and buildings being 
valued at $ico,ooo, and the collections at $60,000 ; the 
rest being trust funds By the transfer, Harvard will 
have the use of the collections for educational purposes, 
and the Peabody Museum of Archaeology will erect an 
edifice connected in plan with the Agassiz Museum. The 
Peabody trust provides for a Professorship of Anthro¬ 
pology, as well as for collections and a building. The 
Agassiz Museum is arranged so as to display types of the 
whole animal kingdom in their natural classification. 
Great facilities are already furnished to students and 
specialists, and these facilities will now be further in¬ 
creased The force employed in the Museum is sufficient 
not only for the care of the specimens, but also to aid 
in new research 

There is a steady increase in the number of Harvard 
student in the scientific courses—physics, chemistry, 
natural history, botany, anatomy, and physiology. Text¬ 
books are little used in these courses ; students are re¬ 
quired to handle the things themselves, in the labora¬ 
tories. 11 Summer schools" are conducted from June to 
September, in which teachers from the public schools 
become pupils. Chemistry has been taught in these sum¬ 
mer schools for three years, geology and botany for two 
years, and zoology will be undertaken this year under 
Assistant-Professor Walter Faxon. Prof. Shaler’s Sum¬ 
mer School of Geology is the most widely-known of these 
enterprises. This year it will be conducted with head- 

S uarters successively in the Connecticut Valley, the 
erkshire Hills of Massachusetts, and the HeJderberg 
or the Catskill Mountains of New Yoik. The class will 
be limited to fifty members. After the school doses, a 
trip will be made by those who can join in it to Cleve¬ 
land, Nashville, Louisville, and the Mammoth Cave. 
Besides the Summer Schools, there is also organised a 
series of four courses of lectures to teachers, which in¬ 
clude laboratory work. These are given on Saturdays 
from January to May. They embrace geology, physics, 
botany, and zoology, and have the services of Professors 
Shaler, Trowbridge, Goodale, and McCrady, and some 
assistant-professors of special repute. There are about 
forty members to a class. 

The Boston Society of Natural History sustains a 
similar series of course-lectures to teachers during the 
winter months. The instruction Is practical, as far as it 
can be made so by the illustrative specimens in the 
Society's collection. Prof. Shaler is alio organising a 
system to furnish teachers with selected specimens and 
appropriate text-books and descriptions. It is expected 
that ^his new system will be the means of inducing 
teachers in the public schools to make further collections 
for their own use and to instruct their scholars. The 
Harvard Natural History Society is very actively engaged 


in promoting scientific education, especially among be¬ 
ginners in such studies. Prizes are offered for the best 
essays of the students upon their actual observations 
in natural history and botany. A free course of six scien¬ 
tific lectures is furnished by this Society, the lecturers 
being eminent specialists in the University. Two scien¬ 
tific associations at Cambridge are also doing active work 
—the Nuttall Ornithological and the Cambridggfntomo- 
logical Clubs. The latter is the larger of the two, and 
contains many members of eminence. It publishes a 
periodical, the Psyche . The Nuttall Club publishes a 
quarterly magazine, the Bulletin , edited by Prof. J. A. 
Allen. This list of scientific enterprises in and araund 
Cambridge, Mass., is by no means exhaustive, but it will 
give a fair notion of the activity with which they are pro¬ 
moted at the present time. It is hoped that the present 
year will be marked by even greater effort than its pre¬ 
decessors. 


NATURAL HISTORY AND GEOLOGICAL RE¬ 
SULTS OF THE ARCTIC EXPEDITION 

# T k HE public will, we are sure, be glad to hear that 
* though the Admiralty have declined to undertake or 
assist in the publication of the results of the late British 
Arctic Expedition, beyond matters purely hydrographi¬ 
cal, the natural history and geological collections brought 
back by the expedition are being rapidly arranged and 
named. The whofe of the numerous collection of fossils 
from the Silurian (Wenlock), Devonian, Carboniferous 
Limestone, and Miocene rocks of the coasts of the cir¬ 
cumpolar sea have been examined by Mr. Etheridge, the 
palaeontologist of the Geological Survey, and found to 
contain several new and interesting forms, which will be 
described m his forthcoming paper, at the Geological 
Society, on the Arctic fossils brought back by Capt. 
Feilden, R.A., and which will accompany a paper by that 
officer on the rocks and general geological facts observed 
by him in the Arctic area. 

We especially rejoice to find that Capt Feilden has 
brought back a large series of notes and portions of rocks 
glacially scratched and scored, scratched boulders and 
pebbles, which will throw much light upon the manner in 
which this country was glaciated during the Drift period. 
It will be seen that stones on a headland coast can receive 
the greatest possible amount of glaciation by the mere im¬ 
pinging of floe-bergs, driven by violent gales and currents, 
on the breaking up of the pack. On the much-vexed 
question of the parallel roads of Glen Roy, light also may 
posBibly be thrown, for terraces fringe nearly every valley 
Ranking the Arctic coast, formed by fresh water, dammed 
by pack ice. These rest on marine beds of boulder clay, with 
sea shells, which rise to heights of more than 500 feet 
above the present sea-level, and prove the recent eleva¬ 
tion of the land, which movement is still going on; the 
marine beds outside the ice foot fringing the coast of to¬ 
day will doubtless ere long be elevated above the water- 
level, and be covered with the latest fluviatile terrace 
behind the pack. 

To those accustomed to the magnificent results brought 
to England by perfectly equipped expeditions like that of 
the Challenger , proceeding leisurely through seas teeming 
with the luxuriance of tropical life, the collections brought 
back by the Arctic Expedition may appear small; but 
we feel sure when the specimens are fully catalogued, and 
the difficulty realised of carrying heavy specimens of 
rocks and fossils when up to the arms in snow, and of 
securing insects with fingers numbed by a temperature 
of 50° below freezing, it will be felt that the naturalists 
of this expedition have made excellent use of their oppor¬ 
tunities. We may mention that the extensive senes ot 
Miocene plants associated with the thirty-feet coal-bed 
of Lady Franklin's inlet will be desenbed by Prof. O. 
Heer, the insects (recent) by Mr. Me Lachlan, and the 
fishes by Dr. Gunther, of the British Museum. 
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THE PHYSIOLOGICAL ACTION OF LIGHT 1 | 

JITEW Method of Experimenting .—One of the chief 
* difficulties m arriving at the exact relation between 
the electrical variation and the luminous and colour in¬ 
tensity of light, was the continual'y diminishing sensibility 
lo the stimulus, owing to the abnormal conditions of the 
eye when removed from the head. When the experi¬ 
ment begins, the eye is remarkably sensitive to light, and 
a large variation of current is obtained ; but the amount 
of this current is gradually falling, in consequence of the 
gradual change in the parts of the eye, owing to their loss 
of vitality and sensibility In fact, the parts are dying—- 
the blood is not circulating, and molecular and chemical 
changes are slowly occurring. In the case of the fr£>g 
however, it it a fact that the retina retains us sensi¬ 
bility from three to four hours, and sometimes longer. 
After a lapse of two hours the frog’s eye frequently re¬ 
mains m a tolerably stable condition, in which it d oes not 
lose sensibility rapidly. This condition may last for loir 



Diagram ihovinr irnnKcmert of apparatus ia tha experiment an aye o 
frog A, Ey* ihowinf tha electrode, u, in contact with u b. Skin re- 
moved, and subcutaneous ti2.nu* in contact wuh other Mlecirode, a k, 
K,ey G, Galvanometer Arrow* indicate direction of current Cornea, 
positive Back, negative 

or five hours. In order to get nd of the difficulty of 
gradual death of the parts, various methods were tried 
in earlier experiments in the attempt to remove the eye 
as quickly as possible, and lo make the observations 
rapidly. In the case of the warm-blooded animals this 
did not lead to good results, because the sensibility to 
light disappeared in a very few minutes. On several 
occasions the posterior aspect of the eye was exposed in 
the living anaesthetised warm-blooded animal, and on 
bringing one electrode into contact with the severed optic 
nerve while the other touched the cornea, the observa¬ 
tions were tolerably constant. This method was trouble 
some and difficult. 

These experiments are now made in a different way. 
By placing a frog, rabbit, or pigeon under the influence of 
chmolme, the animal remains motionless, A small por¬ 
tion of the surface or the cranium is then removed so as 
to expose a portion of the brain One of the electrodes 
is brought into contact with the surface of the cornea, and 
thq other with the surface of the brain. The blood is 

1 Friday evening Lecture by Wrof Jamci Da«mr, M V, it The Royel 
luncutloD, March 31, 1B76 bee Nature, vul viil. p 0U4 


1 still circulating. A current is obtained; and all the 
I effects 1 have just mentioned may be observed with ease. 
The animal remains in this condition, retaining its sensi¬ 
bility to the action of fight, for as long a period, in the 
case of the frog, as forty-eight hours. These observations 
led to the discovery made recently, that there is no 
necessity for even exposing the surface of the brain. That 
is to say* the action of fight can be traced, if needful, 
through the whole body. If, for example, we take a . r rog, 
place it m position, slightly abrade the skin on the surface 
of the head or back, or any part of the body, then adjust 
the electrodes, one in front of the cornea and the other 
upon the abraded skin, we obtainaa electrical current which 
is affected by light in the usual way. But if the electrode 
in contact with the cornea be shifted to some other part 
of the body, a current may be obtained ; but this current 
is not sensitive to light. In order to produce the specific 
action of light upon the eye, the retina must be included 
in the circuit xhis discovery enabled us to performminy 
experiments without injuring the animal, except to the 
extenk of abrading 00 removing a email portion of skin. 
It at once opened up the way for making' observations 
upon warmrblooded animals (one of the chief difficulties 
in our earlier investigations). For example. give a rabbit 
or a guinea-pig a small dose of chinollne, and the animal 
remains prostrate and quiet Then cut off a little of the 
hair from the surface of the head at the back of the neck, 
and abrade the skin so as lo have a moist surface ; bring 
the electrodes into position, placing one in contact with 
the abraded surface, and the other in contact with the 
surface of the cornea, and you will at once obtain the 
effect. 

Action of Light in Warm-blooded same as in Cold¬ 
blooded Animats ,—By the use of chinoline we were able 
to make experiments of the kind just described for a con- 
s durable time, without the necessity of maintaining arti¬ 
ficial respiration. The result of those investigations upon 
warm-blooded animals has been to show that in these, as 
in the cold-blooded, light produces first an increase in the 
tlectnc current on impact; continued light usually causes 
the electrical current to diminish , and on the removal of 
light, there is a second rise, as described in the case of the 
frog. In our earlier investigations, we always observed in 
the case of warm-blooded animals (when the eye had either 
been quite removed from the body or was receiving an in¬ 
adequate supply of blood), that the action of light caused a 
negative variation, that is, a diminution in the electrical 
current. By improved methods, however, which have the 
effect of placing the eye in conditions more normal, we 
find that light causes a positive variation, that is, an in¬ 
crease ; thus agreeing with what had hitherto been 
observed in the eye of the frog This is a point worthy 
of notice. Du Bois-Reymond showed, even in the case 
of sensory nerves, that physiological action caused a 
negative variation. But it appears that in the case of the 
rctma the action of the normal stimulus is to cause a 
positive, not a negative variation. 

Experiment with the Living Lobster —The action of 
light can be readily shown in thij animal. Fix it loosely 
in a cloth, and lay it on the table in a slightly oblique 
position. With a small trephine remove a circular por¬ 
tion of the carapace, about three millimetres in diameter, 
and expose the moist tegumentary surface. Bring one 
electrode into conLact with this surface, while the other 
touches the cornea. The usual effects of light may then 
be noted , bdt in the case of the lobster, the variation 
caused by the impact is greater than what we have noticed 
in any otuer animal, often amounting to one-Lentil of the 
total amount of current Another interesting experiment, 
comparable with that of the two eyes just described, m*y 
be made on the lobster by placing an electrode in contact 
with each cornea The result frequently is apparently no 
current, but in reality the currents neutralise each other. 
Light falling on the one eye causes the needle to move, 

x 1 



43 * 


NA TURE 


\Murth 15 , 1877 


lay to the left, while if it fall on the other eye, the needle 
swerves to the right. When the eye of the lobster, re¬ 
moved from the body, was divided longitudinally into 
segments, each segment was found sensitive to light. The 
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Diagram showing lfangcTi-nr o r appif-itu' in rxp-rim in rm living la'nter 
<*i \ nmcal aurfare, having elu l oHe f, hi contact tinh it n, porimn 
ol carapace renioveil so ui lo expose moist surf ice fur elrc_t one f 
k, key fi giilvjr umtier Arrows imlic 11a direction of current 

effect of light was then to increase the primary current, 
hut no inductive action was observed on withdrawal 
This observation is interesting as a confirmation o< the 
views of ph) siologists regarding the mode of action of a 
compound eye 

Mode of Experiment on Eye of Fish —An experiment 
upon ihe eye of a hsh may be made in a very simple 
way, by a method adopted in Prof. Strieker's labora¬ 
tory m Vienna. Take a fish and give it a very small 
dose of woorara It soon becomes almost motionless, 
and sinks in some cases to the bottom of the vesse 1 ! 
The animal would soon die in consequence of paralysis 
ol the movement of the gills necessary for respiration. 
But, if we take the animal out of the water, put it upon a 
glass plate, introduce a little bit of cork under each gill, 
and then by means of an india-rubber tube placed in the 
mduth, allow a little water to flow over the gills, the fish 
will live out of water for many hours. By this method 
may be made the experiment upon the eye of a fish with 
like results 

Observation on Human Eye. —Having succeeded m 
detecting the action of light on the retina of the living 
warm-blooded animal without any operative procedures 
it appeared possible to apply a similar method to the eye 
of man For this purpose, a small trough of clay or 
paraffin was constructed round the margin of the orbi r , 
so as to contain a quantity of dilute salt solution, when 
the body was placed horizontally and the head properly 
secured. Into this solution the terminal of a non-polar- 
isable electrode was introduced, and in order to complete 
the circuit the other electrode was connected with a large 
gutta-percha trough containing salt solution, into which 
one of the hands was inserted. By a laborious process 
of education it is possible to diminish largely the elec¬ 
trical variation due to the involuntary movements of the 
eye-ball, and by fixing the eye on one point with concen¬ 
trated attention, another observer, watching the galvano¬ 
meter, and altering the intensity of the light, can detect 
an electrical variation sinrlar to what is seen in other 
animals. This method, however, is too exhausting and 
uncertain to permit of quantitative observations being 
made. • 

explanation of Variation in Direction of Current ,— 
One phenomenon particularly attracted the attention of 
phyaiologists, and especially of those who first saw the 


experiments, viz, that sometimes, in the case of the eye 
of the frog, light produced an Increase in the electrical 
current, and in other cases a diminution. This we could 
not at first account for. But we have been able to make 
out that the positive and negative variation, or the in¬ 
crease or diminution of the natural current on the action 
of light, depends upon the direction of the primary cur¬ 
rent, when the cornea and brain are in circuit. -If the 
cornea be positive and the brain be negative, then light 
produces an increase of the electrical current If, on the 
oiher hand, the cornea be negative and the brain positive, 
light then produces a diminution in the electrical current. 
It is thus conclusively shown that the current superadded, 
or if we may use the language, induced by the action of 
light, is always in the same direcion , only in the one 
case it is added to, and in the other subtracted from, the 
primary current. 

The Use of Equal and Opposite Currents —Many 
experiments were performed in which equal and opposite 
currents were transmitted through the galvanometer at 
the same time By the use of resistance coils, it was not 
difficult to balance the current from khe eye ; but, owing 
to the inconstancy of even a Darnell's cell in such expe¬ 
riments as these, it was impossible to avoid fluctuations 
which might possibly have been mistaken for those due 
to the action of light. This difficulty was got over by 
what was formerly called the double eye experiment in 
which two similar eyes are placed in reversed positions 
on the electrodes, so that the current from the one neu¬ 
tralises that of the other. When this is accomplished, it 
15 easy by means of a blacken-d box, having a shutter at 
each side, to allow light to fall on either the one eye or 
the other, and it is then shown that the galvanometer 
needle moves either lo the right or left, according to the 
eye affected. Instead of removing the eyes from the head 
and balancing them as just described, it is a much better 
method to apply the two electrodes directly to the corneas 
m their natural position By a little manipulation, it (9 
possible to obtain two positions that seemingly give no 
elcctncil current, In these circumstances, light, allowed 
to fall on the one eye or the other, produces the effects 
above detailed 

Action of Polarised Liqht and Colours of Spectrum — 
The next point investigated was the action of polarised 
light and the various complementary colours Early 
experiments, by passing light through solutions having 
various absorptive powers and by the direct coloured rays 
of the spectrum, dec., lead always to the same conclusion— 
namely, that the most luminous rays produce the greatest 
effect For studying the action of polarised light, the 
simple contrivance of a black box, having a hole on one 
Mde of it, placed over the eye, may be employed. Oppo¬ 
site the hole two cylindrical tubes of brass, each carrying 
a Nicol’a prism, were placed, and between the two prisms 
a thin plate of quartz is iniroduced, producing the various 
colours of polarised light on rotating one of the pnsms 
The general results were exactly the same as with the 
colours of the spectrum In all cases, the impact of the 
yellow rays produced the greatest effect It has also been 
ascertained by this method that the effect of the impact of 
light is much mo^e regular than the effect of its removal. 
The results of one series of observations are given in the 
two fol'owing tables 

Action oh Frog's Eye of Colours of Polarised Light. 
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Action am Frog's Eye of Spectrum of Oxyhydrogen Flame 


Yellow, near orange 

Inidil Effect, 
rise of 7° 

Final Effect. 

rke of 10 

Green yellow 

n 
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5 

Green—low 

11 
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Green—high 

11 

■5 
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Green—higher 
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18 
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Yellow green 
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«5 

35 

Yellow , - 

1 * 

80 

40 


{To be continued ) 



SIR WILLIAM GROVE ON THE RADIOMETER 1 

CIR WILLIAM GROVE described some experiment, he had 
G recently made with a modificition of Crookes's radiometer 
After a few prefatory trial * t such as coving one-lialf of lh- bulb 
mth tinf 11I and electrising it, which gave no notable rrsulis, he 
devis-d a metnod, shown in the accompanying sketch, by which 
he could elect rue Lhe whofe of the internal system Four alu- 
minmm vine*, each blackened on one Bile, had metallic arms 
and a metal point at their crossing that retted in a met il cap 
The latter was unreel to a platinum wire ihit passed through a 
glass tube nnd was fused into it, lhe platinum wire pro 1 Hiding 
Lifily, the glass tube was fused inside the apparatus and her¬ 
metically sealed, Lhe end of Lhe platinum 
wire being exposed. The vacuum in th s 
apparatus was considered by Mr. Crookes 1 
t j b^ as per r ect as in his radiometers gene¬ 
rally, but Sir Wdlaiu Grove doubled that 
it was «> The following were the results„ — 
I. With Lhe faint Light of a lucifer match 
or of one or two candles, the vanes in¬ 
variably turned the opposite way to the 
normal, the polished [surface being re- 
pell d W ith a dark heat, as from an iron 
shovel heated short of rednes% ihey went 
the normal way. These effects continued 
for several days, but not permanently, 
the apparatus seemed to have leaked and 
lo have become sluggish and irregular. 

2 0 1 electrising the protruding platinum 
wire with a rubbed rod of glass or sealing- 
wax, the vanes rotated lomeUmci one way 
and sometimes Lhe other 

3 On connecting the negative pole of a 
Ruhmkorfs coil the results were uncer¬ 
tain, but the positive pole caused the vanes 
to rotate steadily, and its effect was even 
be’Ler than that from light or heat In 
the dark Lhe effect was very beautiful, a* 
the dark vanes moved Lh rough a phos¬ 
phorescent glow The total results were 
considered by Sir William Grove to be 
somewhat negative, but they tended to 
show that all the effects were due to resi¬ 
dual air. lie suggested in explanation of 

the last experiment, that more electricity would escape from 
the rough than from the polished faces of lhe vanes, as the former 
presented a vast number of points Consequently the rough faces 
would produce more disturbance of Lhe gas in front of them, and 
would themselves be more affected by the reaction Lhan Lhe 

C lane fa;es. The poltihed surfaces being repelled by luminous 
eat is, however, very difficult uf explanation. 

In hii second notice Sir William Grove described some further 
experiments he had made with Crookes's radiometers mnee the 
last meeting of the club He did not now entertain much doubt 
that these nnvemenls are due to the effect of residual air. Mr 
Crookes had kindly made a second instrument for him, and the 
one that he described at the last meeting, of which Lhe vanes 
were metallic and in metallic connection with a plaiinum wire 
that protruded outside the apparatus, had been re-exhausted 
Both now act normally, the black faces of the vanes bung repelled 
by light and by heat When lhe protruding wire is now elec¬ 
trised by a Ruhmkorf’s coil the effects that were previously 
observed are altogether absent, there is not the slightest 
luminosity round the vanes, and the current does not pass. 
Bat although the current is now incapable of traversing the 

1 Ab tract of two communication 1 by the Hoi Sir William Crova, F R S 
10 the PhiliMnnhical Club, May iB and June ij, 1B76 
* Who kindly made 11 for me from my description —W. R G 


small apace of one-tenth of an inch that separates the vanes 
from the glass, induction acts across it just as well as before 
Thu is shown by the readiness with which the vanes follow the 
movements of a piece of rubbed glass or sealing-wax held near 
the apparatus. It is therefore evident thal the effects of attenu¬ 
ation of air upon discharge and upon induction are not the same 
When attenuation hu commenced and Is increasing, the dis¬ 
charge passes more and more rapidly, until it becomes a glow, or 
according to the old theory of electricity, polarisation becomes 
more and more readily subverted , but a further attenuation stops 
the discharge entirely On the other hand, induction continues, 
and appears to be in no way lessened by extremfe attenuation 
These results cannot be accounted for by the ol 1 theory that 
discharge is the consequence of subverted induction. 

It farther sppears that a radiometer is a most delicate electro¬ 
scope lly tilling it until the vxncs touch the glas% the interior 
of tlie g’ass may be e’ectnseJ, and it will then remain for days in 
that conditi in. lie had performed this operation eight days ago, 
and the movement! of the instrument by light or heat have been 
thereby wholly checked Every endeavour has been made to 
discharge or neutralise the electricity on Lhe glass surface, as, for 
example, by covering the exterior of the globe with tinfoil and 
connecting this with the plati'ium wire, neverthel-ss the glisi 
remains charged, showing what a perfect insulator a good 
vacuum 11. 1 

The above 11 a cony of the abstracts in the club book They 
are now further published, as some partial notices of them have 
appeared in foreign journals. W R. G. 


THE NORWEGIAN NORTH SEA EXPE¬ 
DITION, 1876 1 

II. 

Researches relating to the Salt-water Fisheries . 

DY lhe side of the more strictly scientific researches it was 
^ also our intention during the expedition, if opportunity 
offered, to give close attention to all Lhe circumstances thal 
might stand in any connection wilh or throw any light upon our 
most important salt-water fisheries As I already during a 
senes of yean had been engaged in the study of our fisheries, 
the prosecution of there researches was committed to me. 

For tht* reason there was added to our other equipment 
various fishing apparatus, as hooks and lines for deep-sei fish¬ 
ing, and several sorts of drag-mis wrh various sues of mesh. 
The use of such implements could, as a matter of course, only 
be reckoned upon id good weather and with a pretty smooth 
sea, which we, however, had promised ourselves might o-cur at 
least now and then during our three months’ excursion at the 
best season of the year. But the state of the weather was un- 
foitunatcly so utterly unfavourable during our whole expedition 
that the employment of Lhe apparatus we have referred to waa 
not to be thought ol For the same reason the apparatus for 
measuring the velocity of the currents, exceedingly important 10 
lhe first place for the physico-meteorological researches, but 
alio for those with which wc are now concerned, could not be 
brought into use During the few fine days we had ui the 
course of our expedition we were toa near the coast for these 
researches to have any special interest 

Although the state of the weather thus laid insurmountable 
obstacles in the way of the researches referred to, I have, how¬ 
ever, during our expedition, been able to establish certain facts 
which, in my opinion, are of no inconsiderable importance in 
this direction, and will be of great use in guiding ui in ihe con¬ 
tinued practical scientific researches concerning our fisheries. 
It is of these facts that [ now proceed to give some details 
It is ascertained by our sounding! that off our coast there arc 
several fish-banks of whose existence there was no previous 
knowledge, and on which a profitable fishery with bank vessels 
may certainly be carried on during the summer months 

The so-called l( Storegg ” (great edge) off Romsdal's Amt has 
been from old times famous for its immeasurable richness in fish, 
and there has been an obscure tradition that it was not the only 
point where sueh fishing could be earned on on a large scale, but 
That there were to be found similar rich fish bank* at many other 
points far out in the open sea, M were man oaly fortunite enough 
to fall upon them.” The mystic account or the "Uavlm)” (son 

■ 1 miy Btata that Ihe alecin ity did ulnma’ely become rimipatcd, b’ii 
not until ieveixd weeks had elapacd —W. R G , 

■ By Prof G. D San From Chn mnu Dafteukt of January Lon- 
umied Tramp 414 
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pier or jetty) hu now been for the moat pert explained by the 
surveys let on foot during our expedition. The “Storegg" 
it coining else than a piece of the edge of the extended barrier, 
which in the weit form* the boundary line beyond which he the 
cold polar aea-deepfl. That to clear a knowledge of this edge 
within a very limited extent baa been already obtained, without 
the least idea being formed as to its proper connection, naturally 
arises from the polar sea-deeps here running id closer to the coast 
than af any oLher point, A new piece of the contlnuaiion of 
this edge had alreaay been found by soundings made from the 
■tamer Hamtcen , and we have now been able to establish its 
existence at several other points, and that both farther south and 
farther north it retires more and more from the coast to a distance 
of from twenty to thirty Norwegian (140 to 210 English) miles. 

Although u may not be constant everywhere, it appears, how¬ 
ever, to be the rule that at the bottom, at the farthest boundary 
of the barrier, before It slopes towards the great depths lying 
beyond it, it rises somewhat, and assumes simultaneously a hard 
stony character, as is the case, as is well known, at the Storegg. 
At ue tint sounding, when we went out from Husoe, we struck 
this edjjg® at about twenty Norwegian (140 English) miles 1 * dis¬ 
tance from the coast (stations 16 1 and 17 *). The bo tom, which 
before had everywhere appeared to be so t, suddenly, at a depth 
of 221 fathoms, became hard and stony, and retained this dia¬ 
meter even after it had sloped about fifty fathoms down towards 
the deep sea lying beyond That there was here a pretty abrupt 
descent is dear from the rircumatinee that we already at the 
next station reached far down into the cold area with a 
depth of 41a fathoms, and a bo Horn temperature of t- 1° 3 C 
Farther north, about the latitude of Trondhjem, we found 
at a depth of 190 fathoms, and likewise on the boundary 
line between the warm and cold area, a very similar edge with 
rocky bottom, which falls off with a pretty steep slope towards 
the west (Station 89 3 4 * ) Also on the opposite side of the tract of 
sea wc traversed. We had occasion to observe a similar state of 
things. Off the Fmoe IiUndr, and at a considerable distance 
from them, ws were fortunate enough, though the weather Was 
exceedingly unfavourable, to find the outer edge or opposite 
point of ihe extensive Fie roe bank (Station 38 *), whereby its 
extent and configuration could be to some extent determined, 
and the state of things here appears to be very similar to the 
Storegg 

By ihe carefully-planned soundings which were undertaken 
from Rim sen Fiord westwards, there could be established at a 
comparatively inconsiderable distance /ram the coast, the exist¬ 
ence of a hitherto quite unknown, well-defined, steep bank of 
considerable extent, with a hud bottom, and a depth of only 
62-93 fathoms (Stations 63,° 64,® 6s 7 ) Beyond this there was a 
very gentle and even descent towards the great deeps, but we did 
not here meet wih any true edge as at the Storegg. It may be 
added that in the outer part of Soane Fiord (Sognfjreen), we 
found a pretty extensive plateau, with a hard stony bottom, and a 
■lope both inwards and outwards (depth from 206 to 211 fathoms). 

That all the points mentioned above ue excellent fishing- 
groundi 1 have not a moment's doubt. Everywhere, where at a 
considerable distance from the coast, such banks with hard or 
■tony bottom have been found, there have always on closer exa¬ 
mination been found large quantities of fiab, and although an 
attempt made by us by attaching to the lead a short line with 
hooks and bait Was unsuccessful, there cannot be any negative 
conclusion drawn from this method of research, which was un¬ 
fortunately, by reason of circumstances, very unsuitable for the 
purpose. 

The Linds of fish which are found on the sea-banks are, as Is 
well known, principally ling, torsk (Brat mm j vulgaru), halibut, 
and cod, the so-called bank cod 1 have already, in my reports 
to the department, dearly set it forth as my opinion dial the 
so-called bank cod is not a different variety from the well-known 
Winter cod, or sArci(f t which in winter and all through the spring, 
visits our coast for the purpose of spawning. The earlier hypo¬ 
theses Concerning the migrations of the winter cod (r krnd) from 
greet distances in the sea, I have, a r ter a close study of the nature 
of this 6 ah, been obliged entirely to abandon, and the experience 
obtained during our expedition confirms me m thin. It Is my 
conviction that the winter cod, wh ch is to be found along our 

1 Station i6 f lit, Ga° sj' 9" , long a" \-f E from Greenwich 

■ Station 17, Ul 6a’ 33 f luufi a“ a' E from Grcenwiih 

1 Station Ho, laL 64” 1 , long 6 a 7 5" K from Graenwich 

• Station 36, lal So* 3/ long 47' W from Greenwuh- 

3 S a Lion 6 j, &§' 41' j ’ N L, p £ from Greenwich 

4 Station 64, 64* 41* N JL , S yV E from Greenwich 

7 bUUon O5 64 s 4a' 5' N L , fl* jg' £ from Greenw ch. 


coasts during winter, and which li the object of some of our 
most important fisheries, L| during the rest of the year distributed 
only over that tract of sea whose bottom forms the barrier 
against the polar sc«-deeps lying beyond it, and that the outer 
bound try of this barrier (the so-called Havbro), with its well- 
developed animal life and favourable bottom, forms a suitable 
habitat for innumerable multitudes or this fish. @ 

Very dnsimilar are the circumstances with reference to the 
second of the varieties of fish most important for our fisheries — 
the hernng. Here my earlier researches have led me just to the 
opposite conclusion. While the cod is evidently a genuine 
bottom fish, and as Buch dependent on the nature of the bottom 
and partly on the depth, the heTTing, on the contrary, in conse¬ 
quence of its whole nature, is a genuine pelagian nih, and its 
occurrence 14 therefore exceedingly Independent of the depth or 
the nature of the bottom, but, on the contrary, dependent on the 
physical and biological conditions In the upper stratum of the 
sea As these are very changeable, thli species of fish may have 
been furnished with means to enable it speedily to seek out the 
most favourabli tract of sea. The hening has also, as contrasted 
with the cod, obtained its elegantly-compressed, wedge-like 
form, whereby with the speed of an arrow it can shoot along 
through the water, and in a comparatively short time traverse 
long distance*. Although I do not adopt the old ideas, according 
to which the spring hening comes as ft were from the ice-covered 
sea about the North Pole, I am, however, inclined to believe 
that, not Only when it visits the coast to spawn, but also during 
the rest or the year, It undertakes irregular migrations in the open 
sea. The distribution of the hemng in the sea is dependent on 
the dlstnbulion of the small animals which form its food. 
These small animals are all pelagian, mainly smsll Crustacea of 
the order Copcpoda, which Keep more or leas near the surface 
of the sea, and are commonly known by our fishermen 
under the name of 11 aat." Only when the hening during 
win er resorts to the coast to depoilt its ipawn are its move¬ 
ments for the time independent of the occurrence of “sat." The 
whole other part of the year, on the contrary, the shoals range 
through the open sea, in si much as they prefer to betake them¬ 
selves to that region of the sea where, at various seasons, there 
is the greatest abundance of “ aat " The great mus of the 
herring shoal a can thus very naturally, towards the approach or 
winter, or at the time when ihe development of the organs or 
generation drives them to resort to the coast in order to spawn, 
be foand sometimes at a less, sometimes at a greater distance 
from their spawning places according as the sea To one direction 
or another has the greatest abundance m “ aat." On this again 
mainly depends, 1 am convinced, the fluctuations in our spring 
herring fisheries. For as the spawning migration hegmi long 
before the roe or milt are ready to be deposited, the mass of 
herring, if at that point of time it finds itself close to the coast, 
will reach it so early that it will be obliged to remain there for a 
considerable time, during which it will naturally come to seek 
closer In towards the coa-t in the fiords and bays In the con¬ 
trary case, when the mus of hemng at this point of time finds 
itielt at a considerable distance from its spawning places, so 
long time will have passed before it reaches them that toe spawn¬ 
ing process will go on immediately after their arrival at the cout. 
Tne herring will then remain only a short time along the cout, 
and the spawning will then for the most part be carried on on 
the outermost b^nks, less accessible to the fishermen, in other 
words, the spring herring fishery will be very short or exceedingly 
unsuccessful. 

Thu is, in short, the theory which I already, several years 
ago, in consequence of researches made by me along our coasts, 
was led to advance u in my view the only probable scientific 
explanation of the remarkable irregulanLies which in course ol 
time are observable in our spring hemng fisheries. I have, 
however, unfortunately this time only very few facts to support 
my theory with, and 1 cannot, therefore, be surprised if it hu 
been received with mistrust, as merely a hypothesis There are. 
indeed, a few reports from seamen of their having observed 
large herring shoals far out in the open sea, immediately before 
the beginning of the spring herring fishing, u there have been 
observed by others at various seasons of the year great maws ol 
“aat" at different points in the sea, and we have Information 
concerning this last phenomenon, partly alio from trustworthy 
scientific men (Kroeyer), and that just from that region of the 
sea, which here mus interests us; but these statements were, 
however, too few lo form complete evidence that the open sea Is 
in fact a suitable dwelling p'ace for the enormous muses of herring 
which at certain seuons of the year move towaida the ooast. 
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During our expedition I therefore considered it a very im¬ 
portant object to examine closely the diatribuiloo of the “ aat " in 
the tract of aet over which we Bailed. For thta purpose the sea 
wal examined almost daily, often several times a day, by the 
help of a surface-net The results of these examinations com¬ 
pletely confirmed my previous view oil this point During the 
whale parnge from Norway to the Faroe Islands, the sea was 
found everywhere filled with enormous muses of the so-called 
14 red aat ” (almost exclusively Calanus finmarckuus ) which, u 
is well known, forms the food best liked by the herring, and, 
what deserves to be remarked, the quantity of this 14 aat" 
appears "to increase with the distance from the coast, being 
greatest at a distance of about twenty Norwegian (140 English) 
miles. Besides the 14 red aat 11 we alio observed farther out to 
sea, great quantities of another pretty blue sort of 14 aat ” [Pon¬ 
te U a Patersomi), which appears to belong more to the Atlantic 
Ocean, and which, to distinguish it from the other, might be 
called the 44 mackerel aat/ 1 u it probably forms the principal 
food ol the mackerel at those seasons of the year when this fish 
is not in the neighbourhood of the coast. This, 14 aat ” also 
■hows itself sometimes, particularly during great takes of herring 
in summer, among the 44 red aat' 1 dose to the coast When we 
went northwards from the Fsc roe Islands toward Iceland, it wu 
remarkable that the (l aat M almost entirely disappeared from 
the sea. At Lhe same lime the sea had assumed a very different 
colour. While during the whole passage from Norway to the 
Faeroe Islands it had been a deep blue, it was now (a light, 
dirty, greyish-green. This peculiar circumstance, for which I 
cannot yet account, but in which a peculiar relation of the 
ocean current! certainly plays a considerable part, appears to 
stand in close connection with the occarrence ol 4 'aat,” and will 
be the subject of careful researches during our next expedition. 

I had a very convenient opportunity or observing this pheno¬ 
menon from ray cabin, the light of which was almost on a level 
with the sea. When, by the pitching of the vessel, the gloss 
was washed over, the whole cabin was clearly illuminated with 
a very beautiful, intense dark blue light, and I have often, when, 
after my work wu ended, I was taking a little rest in my cabin, 
been greatly delighted with this phenomenon, which so Btrildngly 
reminded me of my stay in the south the preceding winter, and 
my ever-memorable visit to the blue grotto at Capri. Now, 
on the contrary, the illumination was quite different, namely, 
light greenish. This colour remained constant so long u we 
were in the navigable water near Iceland, and the sea was 
everywhere, as hu been stated, almost completely free from 

II oat” The previously-observed state of thmgi recurred first 
when we, on our return voyage, approached the coait of Norway. 
The water resumed its beautilul blue colour, and the sea swarmed 
with “Bat" I cannot help supposing that the conditions 
observed during our expedition Is not always the same, u 
several recent accounts state that Lhe sea about Iceland is 
specially rich in 4f aaL" It appears ■■ if the constant westerly 
storm, which we had to put up with during our expe¬ 
dition, in combination with Lhe strong up-gomg current, had 
had a disturbing action, and forced the mass of "aat" 
farther in towards the Norwegian coast. If this should 
in fact be the cose, a supposition which in the mean time with 
the little experience we have yet had on the point can scarcely 
be supported with full evidence, there may be seen In this (if 
the above-mentioned theory of mine with reference to the migra¬ 
tions of the herring be accepted) a good omen of the improve¬ 
ment of the spring herring fishery in the near future. That the 
herring is where the herring food (the 41 aat") is, I consider a 
settled point. Although we unfortunately had no opportunity of 
directly establishing Lhe presence of herring by the help of our 
nets, there were not wanting tfae best signs of it at the points 
where the "aat” was most numerous. Not a few whales (both 
sildtkval t Physalut anfafuorum, and staurhyrmng 9 Orca gla¬ 
diator) were observed at such places, as well as large numbers of 
biidi (chiefly kiltiwakes), and, at a considerable distance from 
the coast at stations 75 1 and 76 ■, there were large brown spots 
in the sea, like extensive sea-weed fields, but which on a closer 
examination were found to be enormous masses of 41 aat*' closely 
packed together, on,which the fulmar petrels' [procdlana p/a- 
cialu\ our constant companions during our excursion, feasted to 
their heart’s delight. That these enormous 44 aat ” mosses could 
not be packed together here by pure accident Is evident, and 
that the current alone should be able to do this here far out in 
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the open sea I cannot believe. I am rather of opinion that 
the herring shoals have driven this 44 aat/ 1 together in the same 
way as may often be observed in the com of coal-fish, and that 
there, under these brown spots on the sea, there were enormous 
shoals of herring [nldrbjcrqeY 

I am much disappointed that circumstances did not permit us 
to use our nets here. We might have been able in this way 
readily to establish the occurrence of the herring far out at sea. 
It 11 to be hoped in the mean time that in our next expedition we 
shall be more fortunate in the weather, and we shall then put this 
herring question in the first rank, the rather as we shall be then 
farther north or nearer the waters, which, in my opinion, are 
the proper home of spring herrings [vaarsdden) and the great 
herrings (ston/Meru). 


OUR ASTRONOMICAL COLUMN 

The Suspected Intra-Mercurial Planet —M Le- 
verrier, in a circular addressed to astronomers, has again directed 
attention to the importance of close and frequent observations of 
the sun’s disc, on March 21, 22, and 23, but especially on the inter, 
mediate date, with the view to detect the Bmall planet, which he 
assumes to have been already observed in transit on six occasions, 
and which there would appear to be just a possibility, may be 
again projected upon the face of the sun at this time. In his 
reasoning upon this subject, M Levcrrier adopts for the place of 
the node, the value he had deduced from the well-known obser¬ 
vations of Dr Leacarbault on March 26, 1859, but the uncer¬ 
tainty attaching to the result renders it impossible to pronounce 
definitively on the occurrence of a transit in the present month. 

The six observations to which reference is made above are 
those of Fntsch, at Quedlinburg, October 10, 1802; Stork, at 
Augsburg, October 9, 1819; Decuppia, at Rome, October a, 
1839, Sidebotham, at Manchester, March 12, 1849; Lescar- 
bault, at Org&res, March 26, 1859; Lummis, at Manchester, 
March 20, 1862, 

Attributing these observations to the passage of a single planet 
across the sun’s disc, he found a formula for Lhe heliocentric 
longitude at any time, in which an indeterminate entered, allow¬ 
ing of several solutions of the problem of finding Lhe period of 
revolution, and hence the mean distance of the body from the 
sun. Two of the solutiona appear to possess equal precision in 
the representation of Lhe observations ; m the first, the time of 
revolution is found to be 33'02 days, and the mean distance from 
the sun 0201, that of the earth being taken as unity: in the 
second solution the length of the revolution is 27*96 days, and 
the mean distance O’ 180. Whichever period we adopt, we find 
from M. Levemer’s formula that the suspected planet should 
be in conjunction with the sun on March 22, astronomical 
reckoning, for the meridian of Greenwich, though to decide 
definitively as to the passage or otherwise of a planet across the 
sun’s due at this time, it wdl be necessary to examine it not 
only throughout the whole of the corresponding revolution of 
the earth upon her axis, but owing to uncertainty in the data for 
prediction, during the twenty-four hours preceding and following, 
or as already stated, on March 21, 22, and 23. 

It Is difficult to understand how six observers, without, as M. 
Levemer remarks, any relation with each other, nor any know¬ 
ledge of tho periods under discussion, can have fallen by chance 
upon six exact epochs of a phenomenon explicable by the 
motion of a single planet Though suspicion has attached in 
the minds of some aitronomen to one or two of the observa¬ 
tions to which we have referred, the fact pointed out by the 
illustrious French astronomer does appear very strongly confirm¬ 
ative of their reality. At any rate, the existence or otherwise of 
such a body may be decided by syiteraatic examination of the 
sun’s disc, near the calculated epochs of conjunction, within 
the assumed transit-limits; but It so happens that after the 
present month there is eery little probability of ,a transit 
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taking piece either at the spring or autumn node for several 
years, and hence the greater necessity for continuous obser¬ 
vation of the sun at the period named. 

Extensive preparation has been made on the recommendation 
Of M. Leverner ; the Astronomer-Royal availing himself of the 
telegraph, has notified observers at Madras, Melbourne, Sydney, 
end at Wellington and Canterbury, New Zealand, and we believe 
intends to organise a careful watch upon the sun's due at the 
Royal Observatory, Greenwich. We know that a aim 11 or scru¬ 
tiny will be carried into effect In American longitudes, so that it 
if not probable that a planet can present itself upon the sun on 
this occasion without being detected. Photography will be 
brought into requisition it more than one station. Where it is 
not available in the event of a planetary body being detected, it 
will be necessary to determine the differences of right ascension 
and declination from Lhe sun’s limbs at frequent intervals os long 
si the object is projected upon the disc ; from such observations 
carefully made the position of the orbit will be very approxi¬ 
mately determined, and we should be enabled to follow np the 
new member of the solar system 

The New Observatory at Kiel —Prof. Peters has issued a 
brief description of the new observatory just erected a little to the 
north of Kiel, the present head-quarters of the Astronomischc 
Nachnchtm . The unfavourable position of the observatory at 
Altono, bo long directed by Prof Schumacher, and the desire to 
bring the establishment into nearer relation to the university at 
Kiel, led to successful negotiations about twelve yean since for a 
suitable site near the town. The buildings were commenced m 
1871 and are now completed. There is a free horizon and a con¬ 
siderably better climate than at Altono, and no interruption from 
surrounding buildings. 

The instruments in the new observatory include Reichenbach's 
meridian circle, formerly at Altono, which was so far improved 
by Repsold, as described m the Astronomischc Nacknchtm x lhat 
it may be considered a new instrument. The Repsold equatorial, 
also at Altons, is mounted in one of the smaller towers, and in 
another, a parallactically-mounted comet-seeker, to which is 
attached a 4-feet refractor, its optical#*is being parallel to that 
of the comet-seeker. Prof Peters explains that the refractor 
being provided with a high power, may be useful in deciding 
whether any nebulosity caught up m the seeker is a comet* or a 
■tar-cluster. 


There ii no star in this position In Avgeluder’s southern zones, 
nor In the zones observed at Washington ; neither is there any 
star in these zones with which it can easily be identified, on 
admit ting'any probable error of observation. Did Flamsteed 
observe an object of the dais which we are accustomed to term 
“ new 1 tan ? 11 The Chinese annals record the appearance of an 
extraordinary star in the year 386, which remained stationary 
from April to July In the same 11 sidereal-division 11 that 65 
Ophluchi would foil, and then disappeared. It may be worth 
while to watch any small stars near its position. 


BIOLOGICAL NOTES 

Flora of New Guinea. —Letters from Sydney of January 
12 state that Lhe Italian traveller, D'Albertis, had returned 
there from his last tnp to New Guinea, and was engaged in 
preparing aq account of his voyage up the Fly River. Ills 
fine collection of dried plants is In the hands of Baron von 
Mueller at Melbourne, who is describing many of the new plants 
m his "Papuan Flora" Among them is a grand Hibiscus, 
which Baron von Mueller has named Hibiscus albcrtisu t Lit 
nearest affinity is with Hibiscus tupihfiorus of Hooker, of Gua¬ 
deloupe and Dominfca, In the West Indies. There is also a new 
Afucuna, which he has named Mtuuna bennetii D’Albertis 
describes this as one of the most beautiful of all lhe flowers seen 
in New Guinea \ it is abundant on the banks of Lhe Fly River, 
and lhe pendulous masses of large red blossom 1 ; cover the loftiest 
trees from the base to Lhe summit and form one of the most 
gorgeous sights it is possible to conceive There was also a yellow 
flowering species of Lhe same genus which was rare, and only 
met with in the interior of New Guinea, in lat 6° south, on the 
banki of the Fly River. The flowers of this species were only 
seen cn the tops of the trees, forming a dense mass of blossoms, 
T i=re was likewise another species of Mucuna met with, bearing 
blue flowers. All these and a number of oLher novelties will 
duly appear in Baron von Mueller's forthcoming part of his 
" Papuan Flora." 

Salmo ArcturUS —We are Informed that the Salmonoid 
brought home by the Arctic Expedition from Grinned Land is a 
new species of Charr, described by Dr Gunther under Lhe name 
of Safmo arcturus . It resembles in some points the Ixrch Killln 
Charr from Inverness-shire. 


About two monlhs since, an equatoreally mounted refractor by 
Stelnheil of Munich, wllh an object-glass eight Faria inches in 
diameter, was added, of the performance of which Prof. Paters 
promises details at a future date. The xntndlaii circle la at 
'present employed in the observation of all stars to the ninth 
magnitude, within 10" from the pole, the same class of work, 
indeed, In which Schwerd and Carrington 10 long occupied 
themselves 

The position of the new observatory at Kiel is in longitude 
oh. 40m 35 5 E. of Greenwich, and latitude 54° 20' 29 7". 

Besides Its connection with the Kiel University, the observa¬ 
tory is also in relation to the Danish Manns, and contains faci¬ 
lities for testing the rates of chronometers at different tempera¬ 
tures, and a time-ball, apparently very similar to the one at our 
Royal Observatory, which is dropped at noon, mean time at 
Kiel. 


65;Ofhtucui (Fl,).— Of this star Boily says, "Observed by 
Flamsteed on May 6, 1691, at 14L 10m. 58s., and regularly 
reduced by him. . . But no such star is now to be found. It 


ll neither Piazzl xvil 308, nor evl 251, as conjectured by that 
•strofiomer. Prof. Airy has been kind enough to look for ihti 
■tar, at tty request, but has not been able to discover it." The 
place of this star, given m the British Catalogue, brought up to 
1850, is— 

BLA..ifk 5 im- ^ 7 ^ Precession + 3306a 

N.PD. . 107* 59 ' 18* „ + 0732" 


Prof Ovsiannikoff on the Funitions of the Cere¬ 
bellum —In the icvenlh volume of the Memoirs of the St. 
Petersburg Society of Naturalists Prof Oviiannikoff communi¬ 
cates the results of experiments he has made in collaboration 
with M, Weliky on the physiological functions of the cerebellum. 
Preventing, by the tying of the carotid artery, the effusion of 
blood which usually accompanies the cutting out of the cere¬ 
bellum, Prof. Ovsiannikoff proved by a series of experiments 
that the last operation does not at all paralyse the co-ordination 
of motion. A rabbit remained alive during two weeks after all 
the upper half or the cerebellum was cut out, and did not show 
any traces of such paralysis, nor did it lose its faculty of go oidi- 
nating its movements after all the cerebellum was cut out, until 
an effusion of blood produced this reiult A long series of 
varied experiments mode by M. Oviiannikoff on rabbits, pigeons, 
fishes, and frogs, confirms this result, as well ai some well- 
known pathological cases reported by Brown-Scquard, Mora, 
Combetta, and others. 

Fauna of Lake Gokcha.— 1 The seventh volume of the 
Memoirs of the SL Petersburg Society of Naturalists contains 
interesting information, by Prof. Kessler, on Lake Gokcha, lying 
in the Eman government (Caucasus), at a height of 6,419 feet. 
It is surrounded with mountains from 9,000 to 12,000 feet high, 
and occupies about 660 square mild. Altogether its aWage 
depth Is from 150 to 230 feet, reaching only in one instance ( 
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361 feet. The lake hu only a small and shallow outflow, the 
river Zanga, running into the Araks. The fauna of the lake and 
of its ihorei lb varied. Spongilla , not determined as yet, are 
very numerous Among the Vertncs the most common is the 
A fephelis vulgaris, the Crustacea are represented by a variety of 
microscopical forma and by a species of Gammarus , this species 
being probably all but the only representative of that kind, as 
the dredging was not pursued to depths greater than 150 feet 
The snails are remarkably numerous, and all belong to species 
common in European lakes (Limnaus stagnate, L ovatus , L. 
variculanns t and Planorbu cannatus), they differ only by their 
unusually hue and brittle shales. The common frog (a local 
variety) and the Eu/o vaults are numerous The number of 
fishes is immense, but they belong to only five species, of which 
three are new These thiee, which occupy an intermediate posi¬ 
tion between the Sal mo farto and the S trutta and S lanes tris t 
will be described by Frof, Kessler under the names of Salmo 
ischan, S hegarkunt, and S. boJschac The fourth species of 
fishes is very nearly allied to the Capocta fund ulus , Pall , a 
species most characteristic of Central Asian water a The fifth 
ib akin to the Barbus cyn, De Fillipi, it inhabits mostly the 
short and cold rivers running from the mountains. 

An 1 s. —M r. McCook has recently brought before the Academy 
of Natural Scienccsof Philadelphia, an account of his investigations 
on Formica rnfa. He finds that ants descending the tree-paths 
with abdomens swollen with honey-dew, arc arrested at the foot 
of the trees by workers from the art-hill. The descending ant 
placet its mouth in contact with that of the food-aeeker, the 
two being reared on hind legs Frequently two or three of its 
fellows are thus fed in succession by one ant, mostly com¬ 
placently, but Bometimca only on compulsion Mr. McCook 
made many experiments, which lead to the conclusion that Lhere 
is complete amity between the anti of a large field, embracing 
some 1,600 hills, and many millions of creatures Insects from 
hills widely separated always fraternised completely. A number 
of anta from vanouB hills were placed in an artificial nest, and 
harmoniously built galleries and jointly cared for the cocoons. 

New Forms of IIalifhysema —The second half of the 
second volume of Btologuche Siudun t by Dr. E. Haeckel, has 
just reached us It contains an account of a wonderful family of 
minute forms belonging to the genera HaJiphysema and Gas tro¬ 
phy* ema, and some supplementary remarks on the Gastriea 
theory. Six plates illustrative of the new forms accompany this 
part The genus Hallphysema was established by Bowerbank 
for N. tumanowtcmi and //. ramulosum . The species described 
as JS, cchinotdes seems almost certainly to be that described in 
1870, by Perceval Wright, as Walluhu^ but the two new species 
described as H. fnmot diale and // globigenna , the latter with 
a mosaic of Globigenna shells laid over it, ore most extraordinary 
and interesting forms The presence or a pore area in the tiny 
form figured in the previous note seems to points to Its no 
having any close affinity to this new family of Haeckel. 


NOTES 

Prof. Sir C. W wills Thomson, F.R.S., bas been ap¬ 
pointed Rede Lecturer at Cambridge Cor the ensuing year. Sir 
Wyville Thomson will deliver a lecture in the Easter term. 

t 

A Botanical Congress assembles at Amsterdam on the lath 
of April. 

The Iron and Steel Institute meets in London on March 20 
and following days- On Wednesday, the 21 it, at the rooms of 
the Institution of Civil Engineers, Dr, Siemens, F.R.S., will 
deliver his inaugural address, and the Bessemer Medal will be 
presented to Dr. Percy. A number of important practical papers 
are set down for reading. 


Capt. Allen Young has presented to the Museum of the 
Royal College of Surgeons a collection of the Bkulls of Esqui¬ 
maux obtained by himself and the surgeon of his Vessel, Mr, 
Homer, during Lhe last cruise of the Pandora . The honour of 
knighthood has been conferred upon Capt. Young. 

Sir John Lubbock's Ancient Monuments Preservation Bill 
was, we are glad to say, read a second time in the House of 
Commons on Wednesday week We hope none of its important 
provisions will be Impaired in the select committee to which It 
has been referred, but that it will be passed essentially as it 
stands. 

The At/tmean Chemist Tor December, 1S7G, contains an 
interesting Inaugural Address to the American Chemical Society 
on f< Science in America,” by Dr, J. W Draper. The Address 
on a similar subject by Vice-President C A. Young, at the last 
meeting of the American Association /or the Advancement of 
Science, has been printed separately. In both addresses the 
important work done by Americans in various departments of 
science is justly insisted upon, and the future of science in 
America spoken of in hopeful terms Men of science in England, 
we are sure, will heartily endorse all that Professors Draper and 
Young claim on behalf of their countrymen as original workers 
in science, and there 11 every reason to believe that there is a 
bright future for science In America 

As soon as the news that Mr. Edward, the ScoLtuh Naturalist, 
had resigned the curatorship of the Banff Museum spread over 
the country, lie was pressed to accept various situations, among 
others one in Aberdeen and another m Durham, the latter in the 
University of that city. He has been obliged to decline all these 
offers owing to the slate of his health. He had been solicited 
by the Meteorological Society of London to become one of their 
observers. This request he had owing to the same cause 
declined. The work Is, however, congenial, and does not 
demand a change of residence, and we believe he has yielded to 
a second very pressing application. 

The Sedgwick Prize, founded in honour of the late Prof 
Sedgwick, for an essay on a geological subject, has been adjudged 
to Alfred John Jukes-Browne, B A , of St John's College, Cam¬ 
bridge The subject of the essay is "The Post-tertiary deposit! 
of Cambridgeshire, and their relaLion to deposits of the same 
period in the rest of East Anglia. 11 The subject for the Sedgwick 
Prize to be awarded in 1880 is the best essay on "The Fossils 
and Paleontological Affinities of the Neocomean Beds of Up ware, 
Wicken, and Brickhill ,w The prize is open to the competition 
of all graduates of the University of Cambridge who have resided 
sixty days during the twelvemonth, preceding the day the euaji 
must be sent In, that is, before October I, 18S0. 

A preliminary meeting has been held in Pans by some influ¬ 
ential followers of the Positive Philosophy for the purpose'of esta¬ 
blishing a course of lectures according to the system of Augusta 
Comte, u modified by Llttnf, Important resolutions were 
passed os to the teaching of the several sciences which, according 
to the theoretical view adopted by Comte, constitute the encyclo¬ 
pedic education, the next meeting resolutions will be pro¬ 
posed for meeting the expenses of the institution and regulating 
its administration. 

An arrangement hu been mode with the Cassel publisher, 
Theodor Fischer, whereby the hitherto very expensive publi¬ 
cation Palaontographica, will be published In yearly volumes at 
not more than forty-five shillings each 

Thr Balloon Commission of the French Government, styling m 
itself " Commission pour lea Communications psr Voie AdricnUe^^^ 
has become a standing institution, and includes within its pro¬ 
vince carrier pigeons u well&i erouauts and balloons. 
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In the Journal of the Society of Arts for March 9 will be 
found an important and interesting lecture b7 Prof. A, D W. 
Kennedy, C E., on “The Growth and Present Position of the 
Science of Machines.' 1 

The unification of the meridian has been advocated at Rome 
before the Italian Society of Geography, by M. Boutillicr de 
Beaumont, the president of the Geneva Geographical Society. 
He proposes to adopt the Behring meridian which has been 
chosen by the American meteorological service for the universal 
dally observations M. Boutillier de Beaumont proposes also to 
adopt the division into hours of fifteen degrees for angular divi¬ 
sions as well as for temporal minutes. 

Many of us will have read with interest Capt. Wiggins’ 
account of his endeavours to establish sea-communication with 
the great rivers of North Siberia, os given in the lost number of the 
Geographical Magazine. Capt Wiggins has now just started on 
his return to the Yenisei, overland, Lo bring back his ship which 
he stowed away in October last at Kureikn, on that river lie 
la accompanied by Mr Seebohm, F.Z S., a distinguished 
member of the British Ornithologists’ Union, who 1 has embraced 
this opportunity of visiting the nesting-haunts of some of our 
rarest and least-known European birds, and otherwise exploring 
on almost unknown country. 

A “SociftTfi des Voyages rt’fctudes auto 11 r du Monde" has been 
constituted at Taris by the liberality of M Blschofsheim and 
others Its object is to organise a regular service of voyages round 
the world for the instruction of those who are able to afford the 
expense. The first departure is to take place from Marseilles in 
the end of May next The voyage will occupy less than a full year 
Opportunities will be given to cross South America from Monte 
Video to Valparaiso, and to visit the United States and India. 
The commander of the steamer will be M Biard, a lieutenant in 
the National Navy and the promoter of the Society Passengers 
may be registered up to April 10 next A library, instruments 
for experiments, and a staff of competent teachers will be on 
board. 

Among the papers in the January number of the Bulletin of 
the French Geographical Society are the following —On a 
journey into the Sahara and to Rhadames, by M Largeau, 
Across the Pampas, by M D£sir<$ Cham ay , on the French 
Expedition to the Ogove, by M Savorgnan de Brazza ; a letter 
from Dr Halub on his travels in South Africa 

We regret to notice that the Marquis de Compifcgne, the 
French West African explorer, has died of a wound received in 
a duel at Cairo 

A Geographical Society was established at Marseilles in 
the beginning of March The president of the new Society is 
M. Rombaud, a merchant who is acting as representative of 
the Sultan of Zanzibar Not less than 200 members subscribing 
1/ were registered, and donations have been collected to the 
amount of Boof A public library has been opened, a course of 
public lectures on geography established, and the Society is 
arranging a Museum of Raw Materials from every country. 

The Daily Telegraph announces the receipt of important 
letters from Mr Stanley, under date Ujiji, August 7 and 13. 
Mr. Stanley has made a complete survey of Lake Tanganyika,appa¬ 
rently settled the questions of outlet and level, and made important 
discover jet at the north end of the lake. He also describes his 

D iscoveries at and about the Nyanzaa, though it does not appear 
hat he has succeeded in circnmnavigating Albert Nyanza Mr. 
Stanley intended to erou the country to Nyangwe, where he 
would determine his final course. 


At the meeting of the Royal Geographical Society on Mon¬ 
day the business consisted of the reading of papers “ On the 
Distribution of Salt in the Ocean, 11 by Mr. J. Y. Buchanan; 
“A Journey through Formosa," by Mr. H. J Allen ; and " A 
Trip into the Interior of Formosa,” by Mr. T. L Bullock. The 
first paper summarised experiments which had been made during 
the cruise of the Challenger on the specific gravity and saline 
strength of the ocean water at various depths I, Boo samples 
had been obtained, and by the testing of them Mr. Buchanan 
had ascertained, first, that the specific gravity of sea-water was 
greater than that of fresh ; and, second, that the variations 
in its specific gravity pretty exactly indicated the amount of salt 
held in solution. It had been found that the water was freshest 
at the equator and at the poles, and most impregnated with salt 
in the intermediate regions The papers on Formosa were 
descriptive of the journeys through the island taken by the 
respective readers, and entered into details of the character 
of the inhabitants—Chinese, semi-barbarians, and aborigines 

On March 26 Sir George Nares will read a paper on the 
11 Geographical Results of the Arctic Expedition," at the^Royal 
Geographical Society 

We have received from a correspondent a very detailed ac¬ 
count (illustrated by drawings) of the Kimberley diamond mine 
in South Africa. The conclusion as to the mode of origin of 
the diamonds to which his study of the district appears to have 
led our correspondent is as follows ■—That they were formed in 
volcanic vents which have been opened in the midst of sedi¬ 
mentary rocks (sandstone and shale, with thin coaly seams), 
which vents probably existed at a considerable depth under the 
sea As to the material which by its decomposition may have 
yielded the pure carbon in a condition ready for crystallisation, 
our correspondent suggests that it was probably some hydro¬ 
carbon derived from the coal by distillation. 

Wb notice the following details on the Jurassic flora of 
Eastern Siberia in a memoir by Dr Oswald I leer, pub¬ 
lished in the Memoirs of the St. Petersburg Academy of 
Sciences. This formation occupies about 200 miles along 
the shores of the Amoor, between the villages Oldoy and 
Vaganova, and border?, probably, the south-western foot or 
the Stanovoy ridge. In the Irkutsk government it occupies a 
large space in the south-eastern comer of this province, where 
the district around the village Ust- Daley (on the Angara, forty 
miles to the north of Irkutsk) will be now, after the appearance 
of Oswald Heer's description, one of the most typical representa¬ 
tives of the Jurassic flora, by its beautifully preserved plants, 
insects, and fishes AH Siberian Jurassic plants belong to the 
period of the Brown Jura, and their nearest relations are the 
Jurassic deposits of Scarborough and of Cape Bogemon, in 
Spitsbergen. They mostly belong to new species j Lhe most 
common of previously-known species being only the Asplenvum 
[FecopUru) IVhithims^ and the Gtngko Button:, Three sull 
existing kinds, Asplenxum , Thyrsoptcris l and Duksonta, have 
their representatives among the East Siberian Jura. The 
most interesting group, by the variety of its forms, is the group 
of the Conifer* (more than thirty species), and especially the 
geoup of the Sail shuns Altogether, the Siberian Jurassic flora 
occupies the first rank by the vkrieiy of species it affords 
(eighty-three species), the richest yet known flora, that ot 
Yorkshire, numbering only seventy-three species. 

A CORRESPONDENT writing from Knoxville, Tennessee, U 
states that on two occasions he has witnessed true towering in 
wild ducks, one a call duck the other a summer duck. He adds 
to the list of towering birds already named the Virginia quail 
{Orfyx virgtHtatws), and wild pigeon ( Ectopistes tnigratoria). 
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A practical Society of Natural History hu .been recently 
established in Paris under the title of Society Punsienne. Its 
■pedal aim is to procure young people the means to study nature 
by lectures and excursions. 

FROM researches on the natnre of the vowel M clang, Jl in Prof 
Helmholtz's physical laboratory, M. Auerbach (Fogg* Ann,) 
comes to the following conclusions, which appear to Lhrow new 
light on some unsolved problems :—1 All clangs, especially the 
vowels of the human voice and speech, are to be defined as the 
consequence of the joint action of two moments, a relative 
and an absolute. 2. The relative moment la the mode of 
distribution of the whole'intensity among the individual partial 
tones as determined by their ordinal numbei * The absolute is 
the dependence of the whole intensity on the absolute pitch of 
the partisl tones, and the modification of Ihe distribution, on 
change of the fundamental tone, therewith connected 3 The 
difference of the vowels In the former relation is a result of the 
power of changing the form of the mouth-cavity. The differ¬ 
ences of the absolute pitches characterising the various vowels, 
and of their influence, are a result of the power of changing the 
volume and size of the mouth-cavity. 4 The first partial tone 
is always the strongest In dang, it deserves, therefore, Lhe 
name of fundamental tone. 5. The intensity of the partial tones 
as such decreases in general as their ordinal number increases ; 
exceptions indicate the nearness of the boundary of the con¬ 
sonant region 6 The intensity or the partial tones decreases 
more slowly Lhe nearer the vowel dang i>, therefore more 
quickly the duller this is. 7. The characteristic pitch is higher 
the dearer, and deeper the duller, the vowel clang 8 The 
vaiialions of the intensity, in consequence of the influence of the 
characteristic pitch, are greater the Taller the vowel is. Very 
slight variations Indicate the nearness of the consonant region. 
9. All the vowels admit of being Bung within the whole range 
of the human voice ; but the dull speak in very high, the clear 
in very deep, positions. 10. A little attention only is needed to 
perceive in a vowel clang the over-tones (often comparatively 
very strong) without artificial aids. They then sound very simi¬ 
lar to the pure tuning fork tones. 

Continuing his researches on fluorescence, M. Lomroel 
{Fogg Ann) arrives nt the following conclusions -—1. There 
ave two kinds of fluorescence. In one each excitant homo¬ 
geneous ray falling within the limits of the fluorescence-spec¬ 
trum excites not only rays of greater and equal, but also rays of 
shorter wave length ; the latter so far as they belong to the 
region In question In the second kind, each homogeneous ray 
extites only rays of greater or equal wave length. 2 There are 
substances which have only the first kind of fluorescence; each 
excitant ray excites the whole fluorescence spectrum Hence 
they are not subject to Stokes'? law. Such are naphthftlm, red 
chlorophyll, and cosin. 3. There are substances which have only 
the second kind of fluorescence, and which therefore, throughout 
their fluorescence spectrum, obey Stokes's law. Such are most 
of the fluorescent substances hitherto examined 4 There are 
substances which have both kinds of fluorescence, 10 that the 
first kind in proper to a certain portion of their fluorescence 
spectrum, and the second kind proper to their remaining parts. 
Hence these obey Stokes’i law only in part Such are chamne- 
tin red, blue) and green. * 

Thru are several ways of decomposing water with only One 
electrode. One la this : let some water in a glass be brought m 
Contact with a Wollaston electrode (*>,, a fine platinum wire 
inclosed in glass and touching the water only by its extreme 
section), and connect the wire with the conductor of an electnc 
machine in action. Fine bubbles of oxygen are liberated at the 
ptfnL What becomes of the hydrogen ? M. Llppmann replies 


(Journal de Phyngui) that so long as the water continues charged 
the hydrogen remains In excess. On discharging the water it 
escapes at the platinum point, thii being then the electrode of 
exit, But may it not be that the hydrogen is set at liberty within 
the liquid or at its surface while the corresponding oxygen is 
liberated (there being, according to this view, two electrodes, 
one the platinum point, the other diffuse and of large surface) ? 
The objection, M. Lippman says, cannot be refuted by direct 
experiment, but the impossibility of the hypothesis appears on 
considering the quantities of chemical and electrical work called 
forth during the experiment, lie gives two demonstrations 01 
this. 

We have received the first two numbers of a new Italian 
monthly periodical, TElettricuta % the object of which is to give 
an account of the progress of the science of electricity. Tim 
publication is one of many signs that the countrymen of Galileo 
have made up their minds again to lake an active part in scien¬ 
tific investigation, and especially not to forget that branch winch 
owes so much to Volta. The papers do not lay claim to origi¬ 
nality, but the first number especially 1? interesting, and if kept 
up on Lhe same standard the periodical can do a great service in 
spreading modern ideas in Italy. Wc note especially the paper 
on absolute electrical units, by Naccari, and on some phenomena 
presented by electrified powders, by A. Ricco. The second 
number contains chiefly abstracts from foreign periodicals 
Padre Secclu draw? some conclusions from imaginary result?, 
which he believes were obtained by Mr. Chrystal in his verifica¬ 
tion of Ohm's law 

IN a paper read the other day by M. Fulke, before the 
Wissenschafthchcr Club of Vienna, on German emigration to the 
United States, it was estimated that Jiam 1820 to the present, 
nearly 10,000,000 must have emigrated, or a fourth of the entire 
population of the United States M. Fulke lamented the extent 
of the movement, also the facility with which the Germans in 
America seemed to lay aside their customs and usages, and even 
their native tongue In conclusion, he drew a parallel between 
the Germans in the United States, and the Germans m the 
whole of AuiLria. Here, too, the German element was about a 
fourth of the whole population, but what a contract to the oLher 
case 1 

The additions to the Zoological Society's Gardens during the 
past week include a Bonnet Monk ty {Alacacus rad, at us) from 
India, presented by Mis. Payton , a Rose Hill Farrakcet (Flaty- 
cerrus extmuss) from Australia, presented by Mr. J. J Chapman ; 
a Rufous-venled Guan {Penelope enstata) from Central America, 
presented by Mr. Daniel Miron; two Hooded Crows {Corvus 
eornU), European, presented by Mr, F. Cress well; a Macaque 
Monkey {Afacacus eynomolgus ) from India, deposited ; a Two- 
Wattled Cassowary [Casuarms bicarunculatui) from the Aroo 
Islands, a Hooded Crane (Grus monachus ) from Japan, a 
Hodgson’s B&rbet (Afegafoma hodgiom) % two Striated Jay 
Thrushes ( Grammatopda striata ), three Black-headed Sibias 
{Sibia caputrata), three Brown-eared Bulbuls {Hemixes ftavald)^ 
two Rufoiu-bdhed Bulbuls [Hyfsipetes Ah Irflandi), a Red¬ 
headed Laughing Thrush ( Trockalopttron erythroecphalum ) from 
the Himalayas) purchased. 


SCIENTIFIC SERIALS 

Faom the Naiurfirscher (January, 1877) we note the following 

E apers :—On radiation in space, by H. Buff.—On cave-insects, 
y L. Bedel and L. Simon.—On the germination of Lhe fruits 
of mosses, by P. Magnus —On the action of a di-electnc body 
upon an electnc one, hy R. Felici.—On the preparation of pure 
alcohol yeast, by Monts Traube—On the limit between ctraUy^ 
and tertiary deposits in the Rocky Mountains (l/.S ), by 
Delafontaine.—New researches on Bacteria, by E. v. M.—On 
the specific power of glycofc (grape sugar) of turning the plane 
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of polarisation, by B. Tollens.—Oil the exhalation of carbon 
•da and the growth of plants, by L. Rischawi.—Researches on 
lulmllition in plants, by A Stutzer.—Oil tbe assimilation of 
water and lime salts by the leaves of plants, by J. Bohm. —On 
the phenomena of heat accompanying muscular action, by J. 
N a wall chin.—On the molecular volumes of sulphates and 
catenates, by Otto PettensoO.—Electro-dynamic theory of matter, 
by F. Zoellner.—Elements of the orbit of the double-star 24 i\ 
Cassiopeia, by Ludwig Graber — On the action of an electric 
discharge upon solid isolators, by W. Holtz,—On the external 
sexual di/Terences upon our fresh-water fish, by V Fat 10. 

THE Memoirs of the St, Petersburg Society of Naturalists, 
vol vii., contains a series of valuable physiological contributions, 
the most important of which axe ■—On the comparative anatomy 
and metamorphology of the nervous system of the Hymenoptera, 
by E. K Brandt—On the influence of condensed air, oxygen, 
and caibonic acid on the nervous irritability of animals, by M. 
Tarkhan off.—On changes in the eye produced by the section 
of the nervus trigeminus by M Chistoserdoff —On the psycho¬ 
motor centres and on the bifurcation of electric currents in the 
cerebellum and corpora miadngemina, by MM. Weliky and 
Shepovaloff.—On the influence of salicylic acid on the circu¬ 
lation of the blood, by MM. Dubler and Chistoserdoff —The 
action of chinine and atropine on the hearts of frogs and rabbits, 
by Mdlle. Pantelleff, and on the nucleus of the red globules of 
tne blood, by A. F. Brandt. 


SOCIETIES AND ACADEMIES 

London 

Royal Astronomical Society, March 9 —Prof. Cayley, 
F.R.S., vice-president, in the chair.—The minutes of the pre¬ 
vious meeting were read by Mr. GUisher, F R.S., the recently- 
elected secretary.—Two communications of immediate import¬ 
ance were mode by the Astronomer-Royal The first of these 
referred to the supposed rntrs-mercurial planet, and he expressed 
a wish that it should be published 1* widely as possible without 
delay in order that amateur astronomers might lose no oppor¬ 
tunity of scrutinising the sun’s disk during the latter half of the 
present month, but especially on the 22nd instant, from sunrise 
till sunset He had been requested by M Leverrier to make 
known that his computation of the elements of the supposed 
planet, from Buch reported observations as were available, 
pointed to March 22 a s the day on which it might be 
expected to transit the sun’s disk. He recommended that the 
disk should be continuously watefaed for several days before and 
after that date The second communication of Lhe Astronomer- 
Royal referred to lhe opportunity which will occur next autumn 
of determining the solar parallax by observations of Mars m 
opposition. He read an extract from a paper of his own pub¬ 
lished some years ago in tbe Monthly Notices, showing the great 
importance he attached to this method as compared with others, 
ana pointing out that fifteen years from Lhe present time must 
elapse before another nearly equal opportunity will occur of 
apply mg it He dwelt with much emphasis on Lhe ease and 

simplicity of the observations required and on their singularly 
inexpensive chancier. Lord Lindsay had offered to lend his 
heliomcter, and Mr Gill had offered his services gratuitously for 
an expedition to St. Helena or Ascension for the purpose, so that 
tbe money required would not exceed 500/ The Government 
would be asked to supply this sum, but if they refused, other 
means should be taken to raise the money, and 11 a subscription 
list became necessary, he would gladly contnbuLe 20/, himself. 
Another Fellow, a member of the Council, then suggested that 
a part of the Carrington bequest might be available, and failing 
that, offered to contribute loot, towards the expedibon if it had 
to be earned out by private means.—Mr. Gill was called upon to 
explain the peculiar merits of this method of determining the 
solar parallax. It depended upon the difference of K_A. 
between Mare and certain atari measured early and late on the 
■sine day, which measures could be made by the heliometer with 
extreme accuracy.-—Papers were presented by Prof. Zcnger, C. 
Todd, A. T Arcimis, S. W. Burnham, Dr. Robinson, A. da 
Gaepariflj E. J. Stone, A. Marth, J. Tebbutt, CapL Tupmon, 
Prof. S. Newcomb, Capt. Abney, Sir G. B. Airy, T. W. Back¬ 
house, Rev, S. J. Perry, Dr Ball, Dr Royiton pjggott, Mr. 
a&Fenroat, Mr. Knott, Mr. Neiion, nod Mr. Kobc^ some of 
^which wore rand. Four new Feliowa were elected. 

Llnnean Society, March 1.—Prof. Allmann. F.R.S., pre¬ 
sident, in the chaff. —Messrs, R. GUI Lea, H. Gos®, Dr. A. 


Gunther, and M. Moggndge were elected Fellows, and Dr. 
M. C. Cooke an Associate of the Society. The embryo of 
Dyospyros embryoptms , Pers., upon the fruit and seed of 
which species Gartner founded his genus Embryopteris, was 
exhibited by Mr. W. P Hlern. He explained how the imma¬ 
ture fruit was gathered in India for the sake of the tannin con¬ 
tained, and hence the probability of Gsertner’s having been 
misled as to the true structure of the seed and Imperfect embryo, 
which Mr Miem now correctly describes.—Dr. Maxwell Masters 
brought before the meeting a series of specimens illustrative of 
what is commonly known as “ Burrs ” or H Witch-knots ” The 
examples exhibited were collected by Mr Webster, gardener 
to the Duke of Richmond and Gordon. Some of these produc¬ 
tions were illustrations of dimorphism or bud-vanation, probably 
reappearance of latent ancestral characteristics or disjunction of 
parental forms usually amalgamated. Oihera doubtless owed 
their origin to some injury to the terminal bud, subsequent 
hypertrophy of the branches, and exceuive development or 
adventitious buds, Injury apparently was frequently the result 
of Insect puncture, as in tne cose of the birch, the 11 burrs” on 
which had been lately discovered by Miss E Omerod to be pro¬ 
duced by a species of Phytopus , at other times it was the result 
of parasitic fungi or of Injury consequent on frost, the wounds 
caused by birds, the action of wina, &c — A most important 
communication on the flora of Marocco {Spicdcqtum Flora* 
Maroccatuz) was read by Mr. John Ball, F.RS. (Pres Alpine 
Club). By a sketch map he pointed out the peculiar physical 
features of the territory penetrated nt several points by Dr 
Hooker, Mr. G. Maw, and himself in 1871, and he mentioned 
how that Marocco, though within but a few days' soil of London, 
was in many respects a terra incognita to Europeans Whilst the 
Sultan and population of Marocco generally are averse to the ad¬ 
mission of Christians and strangers into their country, the hill tribes, 
derived from the warlike Berbers, are decidedly hostile and indeed 
dangerous to travel among. The flora, then, of this interesting 
region, is necessarily very imperfectly known, Mr Ball gave a 
lucid historical account of what little hod been done by earlier 
botanists, Zanom 1675, Spots wood 1673, and Broussonnet 1 79 °* 9 - 
The collections of the latter having been distributed to 
several European botanists, and here and there incidentally 
noticed by them ; Cavamlles of Madrid temporardy secured to 
Spain a fur share ot honour by his publications in the scarce 
periodical Ann . d. Citneias Nat, M. Cos sou has lately been 
working BroussonneL’s material deposited in the Montpellier 
Museum Schousboe, Danish Consul at Mogodor, commenced 
1801, but left unfinished a flora of Marocco. Jackson (1809) in 
his account of the Empire of Marocco, has noticed the curious 
Cactoid Euphorbias P Barker Webb in a short visit (1827) to 
Tangier and Tetuan, discovered a new genus of Cruciferos. 
Between 1840-1870 several Frenchmen touched at various points, 
and the "PugilJus Plantaium " of M Uoissier, contains merely 
a germ of future work — The Rev. Mr. Lowe contributed to the 
Linnean Society, 1850, a list of plants observed by him at 
Mogador. But notwithstanding the preceding labours, a mere 
tithe of the flora has yet been worked out, and almost noLlung 
satisfactorily. Mr. Ball, m 1851, attempted to reach the higher 
summits of the Lesser Atlas, but the disturbed condition of the 
district obliged him Lo desist. M. Balansa wai likewise repulsed 
in 1867 (though fortunate in collecting numbers of new and re¬ 
markable species); but Mr. Maw was more successful m 1869. 
Messrs. Hooker, Maw, and Bairs routes m 1871 were then 
pointed out, and detailed but technical description of the plants 
collected, given. In giving a summary of results in a tabular 
form, Mr. Ball showed that the proportion of Composite, legu- 
minose, and Liliacese, is unusually large, whilst Grammes, and 
Ranunculacex 15 exceptionally small. Of Roeaceoe there are 
id, of Saxifrageae 5, of Primulaceae 7, of Gentuneee 8, and of 
CyperacciE only 28 species, thus showing the peculiarity that but 
a small proportion of these natural orders are present, which 
otherwise are so characteristic of the mountainous countries 
dr*the north temperate zone. It seems as if five temperate 
floras were represented as follows:—1 ? Mediterranean in 
general \ 2, Peninsula; 3, Desert j 4, African mountain flora ; 
5, Macaroneaun—to which may be added 6, Coamopoli 
or widely-spread European species. The total number of pha¬ 
nerogamous plants now described are 1618 species, and among 
these many novelties.— Mr. J. G Baker then read a paper on 
the Ldiacem, Induces, Hypoxidaceic, and llamodoracese of the 
late Dr. Wclwitsch's Angolan Herbarium, which, through the 
courtesy of the executors, he has been enabled to work out 
Not only ere there a large proportion of the species new to 
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■deuce, bet many genera are new though pert lining to Central 
African types already known. The excellent condition of the 
specimen*, the cere taken in selection of various stages nnd 
characters of the plants, and descriptions taken on the spot by 
Dr. 'Welwitsch have rendered Mr. Baker's itody very complete 
and satisfactory.—A technical descriptive paper by Mr. Charlea 
Knight on the Lichens of New Zealand, was taken as read. 
—The Secretaiy also read a short notice of a new form of 
Ophiurlda: from the Philippines, by Mr. Edgar A. Smith. The 
distinctive characters of the specimen the author regards as sub- 
genenc, and names it ( Qphwmastxx ) Acantharachna mita&tfis. 

Zoological Society, March 6.—Dr. E. Hamilton, vice-pre¬ 
sident, in the chair.—Mr. E. W. H. Ho Ida worth exhibited and 
made remarks on a specimen of Geocickla layardi f from Ceylon. 
—Prof Owen, C B., communicated some notes made by Mr, 
G. F. Bennett, while exploring the burrows of the Omithorhyn- 
chus paradox us t in Queenslsnd, with comments on them.—A 
communication was read from Lieut -Col. R H Beddome, con¬ 
taining the descriptions of three new snakes of the family 
Uroputidac, from Southern India,—M. A G. Butler read the 
descriptions of some new species of Heterocerous Lepidoptera in 
the collection of the British Museum, from Madagascar and 
Borneo. Amongst the latter was the type of a new genus, pro¬ 
posed to be called Mimeuplota —Mr. G. French An gas read a 
paper in which he gave descriptions of a new species of Bulimus 
from Western Australia, and a Faludtndla from Lake Eyre, 
South Auitralia , these he proposed to call respectively Bulimus 
ponsonbyi t and Faludmella gilesi —A second paper by Mr. Angus 
contained Lhe descriptions of one genus and twenty-five species of 
marine shells from New South Wiles —Mr. Angus also read a 
further list of additional species of marine mollusca to be 
included in the fauna of Port Jackson and the adjscent coasts of 
New South Wales, with remarks on their exact localities, &c., 
thus bringing up the number of species now Ascertained to in¬ 
habit Port Jackson and the adjoining shores to a gross total of 
693,—Mr. Phineu S Abraham, M.A , B Sc., read a paper 
containing a revision of the Anthobranchiate Hud 1 branchiate 
Mollusca The paper comprised a general and historical intro¬ 
duction to this group of Nudibranchs, i.e , those which bear the 
branchiae upon the aorsal surface, more or leu surrounding the 
arms, and allusion was made to all the principal work which had 
been done upon these animals. The second part consisted of 
definitions of the larger divisions and of the genera, with the 
enumeration, synonym a p references to and habitat of, as far as 
possible, every species hitherto published. In the last general 
list, viz., that by 11 and A. Adams, but 163 forms were men¬ 
tioned , this list included 457. The third part contained de¬ 
scriptions of forty-one hitherto undescribed species belonging to 
the genera Darts , Chroma Jar is, Ilexabranchus, Acanthodons 
and Dondopsts .—A communication was read from the Count 
Sslvudon, containing notes on some birds mentioned by Dr. 
Cabonls and Mr. Relchenow, u collected in Papuaiia and in the 
Moluccas during the voyage of the Gazelle. 

Geological Society, February 21 —Prof. P Martin Duncan, 
F R.S., president, in the chair.—Samuel Arthur Adamson, 
William Mason Cole, Thomas Floyd, William Stukcley Grcsley, 
Edward Pritchard, Joseph Pryor, and John Gwillim Thomas 
were elected Fellows of the Society. The following communi¬ 
cations were read —On possible displacements of the earth's 
axis of figure produced by elevations and depressions of her 
surface, by the Rev. J. F. Twisden, M.A , Professor of Mathe¬ 
matics in the Staff College. Communicated by John Evans, 
F.K.S. The object of this paper is to discuss the question of 
the possibility of a displacement of the earth’s axis of figure 
under the conditions indicated In a question (suggesting the 
possibility of a displacement of the axis of figure from the axis 
of rotation, amounting to 15° or 20°) put to mathematicians in a 
passage of the Anniversary Address delivered to the Society by 
Its president, Mr J Evans, on February 18, 1876* The treat¬ 
ment of the question Is kinemahcal; lhe forces by which the 
elevations and depressions might be effected do not come under 
discussion. In determining numerically the amount of the devia¬ 
tion from the formulas investigated, approximate numbers seem 
to be sufficiently exact for eveiy usenilpurpose, The conclu¬ 
sions arrived at are as follows :—(l) The displacement of the 
earth's axis of figure from the axis of rotation that would be 
effected by the elevations and depressions suggested in the ques¬ 
tion above referred to would be less than icx of angle. (2) A 
displacement of as much as up could be effected by the eleva¬ 
tions and depressions of the kind suggested only If their heights 


and depths exceeded by many times the height of the highest 
mountains. (3) Under no circumstances could a displacement 
of 30 ” be effected by a transfer of matter of less amount than 
about a sixth part of the whole equatorial bulge. (4) Even if a 
transfer of this quantity of matter were to take place, it need not 
produce any effect, or only a small effect, on the position of the 
axil of figure, e.g., if it took place in a way resembling that sug¬ 
gested ui the question, it would produce a displacement amount¬ 
ing to but a small part of 20°. (5) If, however, we suppose a 

deviation of the axis of figure from the axis of rotation amount¬ 
ing to as much os 20° to have been by any means brought about, 
the effect would be to cause a sort of tidal motion In the ocean, 
the greatest height of which would tend to be about twice the 
depin of the ocean. The author suggests as probable that the 
effect of thii tendency would be to cause the ocean to sweep over 
the,continents In much the same way that a rising tide sweeps 
over a low bank on a level shore. (6) The notion that a large 
deviation of the earth’s axis of figure from its axis of revolution 
may be effected by elevations and accompanying depressions Is 
at first sight an Inviting way of bringing polar lands into lower 
latitudes, and thereby accounting for the more genial climau 
that is believed to have once prevailed in such countries as 
Greenland. The investigation by which the above results have 
been obtained seems to show that the desired explanation is not 
to be sought in the direction indicated by Mr. Evans’s question. 
Whether there is any other agency by which a gradual displace¬ 
ment of the pole geographically could be effected u a question 
of far wider scope than that discussed In the present paper, 
and one which the author does not profess to determine. 1 
—Note on a specimen of Dtploxylon t from the coal-formation 
of Nova Scotia, by J. W Dawson, F.RS. The author de¬ 
scribed the occurrence m Coal-measure sandstone at the South 
Jogglns of an erect stump of a Sigilleiian tree 12 feet in length. 
It originated in a coaly seam 6 inches thick, and terminated 
below in spreading roots; below the coal-seam was an under¬ 
day 3 feet 4 inches thick, separating it from an underlying seam 
of coarse coaL The stem, which tapered from about 2} feet In 
diameter near the base to 1} foot at the broken end, was a sand¬ 
stone cast, and exhibited an Internal axis about 2 inches In dia¬ 
meter, consisting of a central pith cylinder, replaced by sandstone, 
about f inch in diameter, and of two concentric coats of scolari- 
form tissue, the inner one ^ inch in thickness, the outer consti¬ 
tuting the remainder of lhe axis The scalariform tissue of the 
latter was radially arranged, with the individual cells quadran¬ 
gular in cross section. A few small radiating spaces partially 
filled with pyrites obscurely represented the medullary rays, 
which were but feebly developed ; the radiating bundles, passing 
to the leaves, ran nearly horizontally, but their structure was 
very imperfectly preserved. The cross section, when weathered, 
showed about twenty concentric rings; but these under the 
microscope appeared rather to be bands of compressed tissue 
than true lines of growth. The thick inner bark was replaced 
by sandstone, and the outer bark represented by structureless 
coal. On a small portion of one of the roots lhe author traced 
the remains of itigroarioid markings. From the above characters 
the author identified this tree with Dtploxylon of Corda, and 
stated that it was the first well-characterised example of thu type of 
Slgillarians hitherto found m Nova Scotia. The author compared 
the structure of thu stem with that of other Sigillarlans, and re¬ 
marked that it seemed to come within the limits of the genus Sigd* 
lana t but to belong to a low type of that genus approaching Lepu 
dodtndron in structure, those of the type of S. degans, Br., and 
S. pirutfosa, Renault, being higher in organisation, and leading 
towards the still more elevated type described by him in 18 JO. 
He further discussed the supposed alliance of these trees with 
Gymnoiperms, and the probability of the fruits known as 7 H- 
gonacarpa being those of Sigt/lana, and expressed the opinion 
that the known facte tend to show that there may be included in 
the genus bigilfarta, as originally founded, species widely differ¬ 
ing in organisation, and of both Gymnospermoui and Acrogenous 
rank. 

Royal Microscopical Society, March 7.—H. C. Sorby, 
F.R S., president, in the chair.—A letter received from Mr. 
Frederick Ebsworth, Australia, descriptive of a supposed new 
method of using the micrometer, which the author had found 

1 Thu fink draught of tha paper, of which the above is an account, was 
drawn up last August, and was shortly after wnt to Mr Evans It was 
written independently of the wider view of the subject tekau by Sir W. 
Thomson in nil Add ram delivered at the lait Meeting of tha British Asso¬ 
ciation, and by Mr O Darwin id hu paper, of which an ah*tract has been 
published IB No* 173 qf the Procewdtmgt of the Royal Society 
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very useful in measuring the fineness of wool, was read by the 
Secretary.—A communication from the Rev W- H Dellinger, 
entitled 11 Additional Notes on the identity of Nnwcula crasn- 
fUrvu, N. rkombuia, and Frustulca taxomca " was read by the 
Sraetary, and some further observations on the subject were 
made by Mr. Ingpen, Mr. Slack, and Mr. Chas, Brooke 

Cambridge 

Philosophical Society, February 26.—A communication 
was made to the society by Mr. Creighton on the order in which 
the secreting and the conducting parts of on acinous gland ap¬ 
pear in the individual development and in the succession of 
animals 

Paris 

Academy of Sciences, March 5.—M. Pcligot m the chair 
—The following papers were read:—On the temperatures of 
combustion, by M. Berthelot M. Bunsen's hypothesis, that 
the specific heat of the components and that of the products are 
constant quantities, independent of temperature and pressure, 
does not always apply , rp. p to gases formed with condensation. 
Still his measurements allow of calculating without any hypo¬ 
thesis on specific heats, two limits between which the temperature 
of combustion it. necessarily comprised That of carbonic oxide 
by oxygen at constant volume is between 4,000 and 2,600, by air, 
between 2,200 and 1 , 75 ° That of hydrogen by oxygen, between 
3,800 and 2,400 , by air, between 2,100 and 1,700.—Physical 
and mechanical action of Incandescent gases after combus¬ 
tion of powder, application of these facts to certain cha¬ 
racters of meteorites and bolides, by M Daubree.—Agree¬ 
ment of the laws of mechanics with the liberty of man in 
his action on matter, by M, dc Saint-Venant —Observa- 1 
lions of solar protuberances during the second semester of 
1876, rotations Ixlx. Lo lxxv., by P, Secchi. Very few pro¬ 
tuberances, average 5'4 (and even tins exaggeruteo, including 
small jeta)| average height 40 8 seconds Few protuberances 
over 68 seconds, general maximum between 40° and 50° latitude 
The most notable point is the frequency of thin, very high and 
straight hydrogemc threads, sometimes one minute high ; this 
indicates great calm Metallic protuberances rare, and always 
preceding or accompanying spots. In December there was an 
important instance of a spot with apparent rotation , two nuclei 
in some penumbra, then separated by a bridge, which ere 
long was broken. The movement was in the direction of the 
hands of a watch, and the spot near the equator gained on that 
further north.—Observations of the spectrum of Borrelly’s comet, 
by P Secchi. Three bright bands, a broad one in the green, 
a narrower in the blue, a third still more narrow ana leu 
refrangible, but difficult to define —Report, in name of the 
Academy, on measures to be taken against Phylloxera, m 
regions unmvaded or threatened. The Commission advise in¬ 
terdiction of exportation and importation from phylloxerised 
regions, thorough destruction by fire of any vines attacked, 
and vigorous disinfection of ground and stocks in neighbour¬ 
hood.—Dr. Bastion, in a letter, proposed to come to Pans 
and make his experiments before the Commission on spon¬ 
taneous generation.—On the asymptotic lines of a surface of 
the fourth degree, by M Rouche.— Demonstration, by the prin¬ 
ciple of correspondence, of a theorem on the contact of surfaces 
of an implex with an algebraic surface, by M. Fouret.—On the 
extension of the theorem of Fermat generalised, and of the 
Canon Artfkmetuuj, by M. Lucas.—On the mechanical theory 
of heat, by M. Levy —Method of extracting platinum from 
chloroplatlnates, by M Dnvillier. He utilises the property which 
salts of platinum have of being reduced in boiling by alkaline 
formiales in the presence of alkalies.— On the isomerism of 
rotatory power in the eamphols, by M. de Montgolfier.—On a 
vat of aniline black, and on Lhe transformation of anilme black 
into a fluorescent rose''colouring matter, by M. Goppelsroedcr. 
—Researches on the acidity of the gastric juice of man, and 
observations on stomachic digestion, made with a gastric 
fistula, by M. Kichet.—Action of hydrosulphite of soda on 
the hematoam of blood, by M. Caaeneuve The change of 
colour might prove useful m legal medicine,—Experimental 
•tudy on toe rdlc of the blood in tranimiision of vaccinal Im- 
munlty, \n M. Raymond. He inoculated children with blood 
from newly-vaccinated children. Neither was vaccination thus 
produced nor was there ulterior immunity, But, retorting to 
transfusion of blood from a vaccinated heifer to ■ heifer 

lm obtained Immunity, In Lhe latter, without any eruption.—On 
Uw maintenance constant temperatures, by M. D'Aiwuvil, 

In his system art two concentric cyltedio-conlcal vessels ; the in- 


[March 1 & 

tenor 5 open above, being the cavity of the stove , the water bath 
is in the concentric space, and Us dilatation acts on a caoutdkoue 
membranegoverning the passage of gas into the Schlaolng're¬ 
gulator.—On ''grisoumetrea," or firedamp measuring apparatus, 
by M. Coqulllon. Their principle is, that hydrogen or any of Its 
compounds In the gaseous state 11 completely burnt in presence 
of oxygen and a palladium wire white hot—On the unity of 
the forces in geology, by M. Hennite. Gravity may serve as 
the common measure of the forces which maintain the equili¬ 
brium of continents.—Chemical examination of turnente, by M, 
PisanL—Observation of a parhelion on February 5, by M. 
Soucaze,—On the treatment of cancerous affections by acetic 
acid and the acetates, by M. Curie.—Results of microseUmic 
observations, by M. Bertelli. 

Vienna 

Imperial Academy of Sciences, February 1.—On Pel- 
tier's experiment, by M. v. Waltcnhofen.—On space-curves of 
the fourth order with a double point, by M. Wwr.— On the 
theory of electrodynamics, by M. Lippich.— On the theory of 
algebraic equations, by M. Igcl —New method of deduction of 
Taylor's series, by M. Zunels.—Report on the excavation of a 
bone deposit at Zeiaelberg, by M. Wunnbrand. 

February 8.—On collateral innervation, by M. Strieker.— 
Contributions to knowledge of hydrate of chloral, by M. Cech. 
—Researches on vaporisation, by M. Baumgartner.—On the 
condition of heat equilibrium of a system of bodies with refer¬ 
ence to the force of gravity —On the diffusion of vapours through 
liquid films, by M. Exuer.—Observations during 1876 at the 
Central Institution for Meteorology and Terrestrial Magnetism. 

Rome 

R Accademia del Lincei, February 4.—Paleontological 
notes on the fossils of Genoa marls, by M. IsseL—Thirty years' 
experiments of Messrs. Lawes and Gilbert at Rothamsted, by 
M, Ronna—On some palaeozoic fossils of the Maritime Alps 
and the Ligurian Apennines, studied by Michelotti.—The ter¬ 
tiary formation of Reggio in Calabria, by M Seguenza.—Mono¬ 
graph of tertiary nucuCdac found in the southern provinces of 
Italy, by M Seguenza.—On the quaternary sea, by M. Moro.— 
On the exibtencc of realgar and orpiment in the hills of Santa 
Scvera m the province of Rome, by M. Sella.—On the modular 
equations of Prof. H. J Stephen Smith, by M. Cremona.—On a 
new dilficulty proposed against Melloiu’s theory, by M. Volpi- 
celli —Effect produced by the mass of Monte Mario on the 
vertical of the observatory on that bill, by M. Kells.—Ex¬ 
perimental researches on electric discharges, by M. Rigid.— On 
a class of finite and continuous functions which have only one 
derivative, by M Dim.— On the degeneration of cut nerves, by 
M. ColasantL—On the coloration proper of the retina and modi¬ 
fications of it, by M.| BolL—On the constitution of chloram- 
raomum and aldehydes of ammonium, by M. Schiff. 
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THURSDAY, MARCH as, 1877 


BRITISH MANUFACTURING INDUSTRIES 
British Manufacturing Industries . Edited by C. Phil¬ 
lips Bevan, F.G.S. “ Hosiery and Lace, 1 ' by tbe late 
W. Felkin, Nottingham; 11 Carpets, 1 " by Christopher 
Dresser, Ph. D ; u Dyeing and Bleaching , 11 by T. Sim ft 
(second edition';; “ Pottery,” by L. Arnoux, of Min¬ 
ton's Factory; 11 Glass and Silicates,” by Prof Barff, 
M.A.; “ Furniture and Woodwork,” by J. H. Pollen, 
M A. (Second edition). (London : Stanford, 1877 ) 
Industrial Classes and Industrial Statistics By G 
Phillips Bevan, F G.S Vol. 1, 11 Mining, Metals, 
Chemicals, Ceramics, Glass, and Paper.” Vol 2 , 
§i Textiles and Clothing, Food, Sundry Industries." 
(London . Stanford, 1876-7.) 

HE first edition of the first two volumes has been 
already noticed in these columns The speedy issue 
of a second edition bears out the favourable opinion pre¬ 
viously expressed with regard to them, and of this series 
of short comprehensive essays on British manufactures 
generally. There can be no doubt that any one wishing 
to take a general view of any of the subjects on which 
Lhey treat will gain a good idea of their principles from a 
perusal of these volumes. 

The latter two volumes, dealing as 4 they do with the 
condition of the British industrial classes considered 
as workers i form an appropriate pendant to the 
41 British Manufacturing Industries,” in which the nature 
of the work which they perform has been already spoken 
of. Though, as Mr. Bevan says, the British workman 
"has from a political point of view . . . been frequently 
written and talked about—too much so, indeed, for his 
own good or for the good of the country—his social con¬ 
dition as dependent upon, or connected with, his special 
branch of labour,” is comparatively seldom inquired into. 
This topic forms the subject of the present work. 

tn treating the subject one or more chapters are de¬ 
voted to each of the divisions named above. A descrip¬ 
tion of the character of the work in each department is 
given, together with the conditions whether healthy or 
otherwise, under which it is performed. This is supple¬ 
mented by statistics as to the numbers employed in the 
various industries, the quantity of material manufactured, 
its value, the wages of the workman or workwoman, the 
effects of various industries on the rate of mortality, and 
some account of working-class legislation and federation, 
The distribution of the various industries over the country 
is, graphic ally shown by two maps in each volume. 

The statistics are very full and complete, and being 
compiled mostly from official sources, may be taken as 
accurate and reliable, With regard to the introduction 
of tbis profusion of ligurcs the author remarks that he has 
done so 11 in the hope of showing, how intimately allied fs 
the development of our manufactures with the state of 
wages and the general condition of the working classes." 
There can be no doubt that Mr. Bevan's volumes clearly 
ahoifr that our English operatives are in better condition 
ftcnferdlly ndfr tlitn at any previous period, and this is 
so whatever be the stahdtolnt item Which they are 
rttfnfcd. 

Vol. xv.—N o. 386 


In reading the descriptions of the van jus handicrafts 
and under what conditions they are executed, one sees 
that there is much yet to be done in some branches to 
render the work still easier of execution and less un¬ 
healthy. Science has done much for the coal-miner; 
but more remains to be done in order that he may be 
better protected from sudden outbursts of fire-damp or 
choke-damp It is evident from the quotation of Dr- 
Angus Smith's analyses of the air from metal mines, that 
some further legislative enactment is required to compel 
the more thorough ventilation of such mines Blast¬ 
furnace workmen, it is true, do not work under very un¬ 
healthy or dangerous conditions ; but there are one ot 
two points in which there is room for improvement For 
example, the 11 chargers ” more particularly, are now and 
again rendered insensible by breathing escaping carbonic 
oxide, sometimes with fatal results ; while once m a 
while, from the fall of the material in the furnace after 
“ scaffolding," explosions occur in the 11 hearth 1 ' resulting 
ih the forcible expulsion of the front or side of the furnace 
and of the molten metal, which occasionally envelops 
the workman, who in some instances have been literally 
roasted to death. Possibly at some future period the 
dangers to health and life arising from these causes may 
be diminished or entirely obviated by the application of 
scientific principles. 

The injurious effects and diseases resulting from the 
vapour of ordinary phosphorus and "phosphoric fumes” 
in match making are fully pointed out (and Lhe remedy lit 
the use of red phosphorus), also those of oxide of zinc, 
sparks of metal and dust, poisonous gases, powdered 
glass and emery, and poisonous colours, in brass, needle, 
chemical, glass and emery paper, and paper-hanging 
manufactures. In the second volume the 44 sizing ” of 
cotton goods, 44 singeing ” of fabrics generally, “heckling” 
of flax, preparation of tobacco, use of “ Scheele's green” 
and similar preparations in flower-making, and the close¬ 
ness and general want of ventilation in workrooms, in 
dress-makmg, &c, are shown to result prejudicially to 
the health of the worker. Affections of the eyes from 
close work, as in watch and lace making, are not lost 
Bight of. Neither are deformities resulting from working 
in constrained and unnatural positions 

In this connection it may perhaps reasonably be 
doubted—as the result of actual expenence—whether 
“ the effects of chlorine are transient and less serious” 
than follow from the inhalaLion of sulphuretted hydrogen. 
Weldon's chlorme-proccss is noted as an improvement on 
the old process, while Deacon's—which may fairly rank 
with it—is left unnoticed On the same page a small 
maLter needs correction ; “ mangan/te 11 and “ permanga¬ 
nate 11 should, of course, be manganate and permanga¬ 
nate. Mr. Bevan might be puzzled, perhaps, to show 
how tobacco acts as food, under which head he classes it. 

A list is given of the legislative Acts hitherto passed 
affecting industries, which shows that the amelioration of 
the condition of the Worker to its present improved state 
has not been an easy task. The trade societies are classed 
aj trades unions, friendly societies* and co-operauve soci¬ 
eties ; of the first the opinion is given that they are 44 at 
most a doubtful blessing,” while the latter are considered 
as both useful and excellent. 

The abundant statistics given cannot fail to be of great 

Y 
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service in many ways. The volumes altogether are very 
readable, and throughout the statements are usually 
reliable. Should a second edition be required it might 
possibly be improved by the addition of a " table of 
contents." W. H. W. 


THE GERM THEORY 

The Germ Theory Applied to the Explanation of the 
Phenomena of Disease “ The Speafic Fevers .” By 
T. Maclagan, M.D. (London . Macmillan and Co, 
1876.) 

N his preface the author states that "one object which 
he has in view is to rescue the germ theory of dis¬ 
ease from a false and misleading position, and to give to 
it its true and legitimate standing as a pathological ques¬ 
tion." The subject discussed is whether the propagation 
of germs in the system can produce specific fevers. He 
believes it can, and assumes that all contagia arc living 
organisms, probably albuminous, reproducing their kind, 
living for a considerable period, speedily perishing when 
freely exposed to the atmosphere, and so minute as to 
elude the highest powers of the microscope. 

If, however, the particles in sheep-pox, small-pox, and 
vaccine, be the infecting matter, they arc easily seen by 
the microscope, and ought therefore to be found in the 
blood, but such is not the case 
Dr. Maclagan holds that "all microzymes are not con¬ 
tagia, but all contagia may be microzymes." The fact 
that the contagia fluids are most potent when fresh, and 
that their virulence diminishes as bacteria increase m 
them is explained by saying that disease-germs are more 
minute organisms than bacteria, and are the food on 
which bacteria live. According to this view, bacteria not 
only do not constitute infection, but destroy it. 

Dr. Maclagan says "that the chief action of ati or¬ 
ganism on its environment is the consumption of nitro¬ 
gen and water. A disease-germ is a parasite, and requires 
a special nidus as well as nitrogen and water ; the para¬ 
site finds a somethin* in its nidus —the second factor— 
the parasite being the first. Without this second factor 
no bad result follows the reception of the contagium." 
Different periods of incubation arc accounted for by the 
varying amount of the second factor and the number of 
germs imbibed , incubation itself by germ-growth and 
reproduction; and the onset of the symptoms by the 
germs becoming mature. 

The consumption of nitrogen by the contagium particles 
causes wasting of the tissues, i.e. t the organisms eat the 
albumen intended to nourish the body They also drink 
largely of water from the liquor sanguinis, which, being 
rich in soda, explains why soda-salts are often absent 
from the excretions during fever. The same retention or 
soda-salts, however, often happens in acute pneumonia, 
which has no relation to infectious disease. 

Increased elimination of urea is explained thus .— 
11 The increased consumption of liquor sanguinis by the 
conttgiuin particles leads to increased formation of re¬ 
trogressive albumen and of urea 1 ’ It seems by this that 
contagium particles have livers and kidneys, and excrete 
area. Diminished excretion of urea is held as 11 due to 
consumption by the contagium particles of the water re¬ 
quisite to enable the kidneys to perform their excretory 


function 1." What then, we ask, becomes of the water 
consumed by the contagium particles? Do their kidneys 
excrete urea in excess with limited water, while those of 
the patient are unable to do so ? or do the contagium par¬ 
ticles not consume water when the urea is increased as 
well as when it is diminished? In fever the quantity of 
water drank by the patients is very great, but that, accord¬ 
ing to Dr. Maclagan, is because the quantity of contagium 
panicles 19 also very great. We find, however, the same 
symptoms in symptomatic fevers, with no contagium 
particles present, and we have great difficulty in believing 
that ultra-microscopic organisms in a person’s blood could 
consume several tumblerfuls of water in twenty-four 
hours 

The heat of specific fevers is partly ascribed to the 
propagation of the contagium causing increased con¬ 
sumption of tissue But increase of living matter causes 
the disappearance of heat, not its production. Again, the 
author sLates that the fecundation of the organisms may 
be accompanied by an elevation of temperature analogous 
to that which occurs under similar circumstances in other 
organisms 

As regards treatment, at page 163 the following occurs . 
11 If we were to bleed, to purge, to give antimony to, or even 
simply to withhold food and water fiom, all the cases of 
typhus and enteric fever which occur, there can be no 
doubt that we should find the mortality from those 
diseases greatly increased." Dr. Maclagan 15 right here, 
for by simply withholding food and water p there can be 
no doubt that he would greatly increase the mortality by 
starving his patients to death. He, however, believes that 
fever patients should be supplied with nitrogen and water 
to compensate for what the organisms consume. 

The cessation of the fever and its specificity are attri¬ 
buted—the first, to the organisms, as parasites, requiring a 
special nidus which contains a suitable pabulum, and 
when ilie latter is exhausted the fever ceases , the second, 
to a local lesion in the nidus , which 15 the part where 
fecundation of the organism takes place. In small pox 
this nidus and lesion is in the skin, m typhoid in the 
bowels, and so on. I L is well-known, however, that many 
medicines act on special parts of the body, and yet we 
do not think of calling them parasites which require a 
special nidus. The author gives many other plausible, 
and some very unusual explanations of febrile phenomena 
by means of the germ theory, all of which, we believe, are 
far more clearly and rationally cxplicable-on the physico¬ 
chemical theory. The writing of this book must have 
cost Dr. Maclagan much trouble We have read it very 
carefully, and commend the author’s honesty in stating 
his views, but question if the work will go far in realising 
the object for which it was ostensibly written. 


OUR BOOK SHELF 

A Manual of Cinchona Cultivation in Ttuiia . By 
George King, M.B., F.L S., Superintendent of the 
Royal Botanical Garden, Calcutta, and of Cinchona 
Cultivation in Bengal. (Calcutta, 1876,; 

This manual Is another contribution to the numerous 
books, papers, and articles that have appeared of Jate 
years on the subject of cinchona. Varied as these contri¬ 
butions have been, and valuable each one in itself k this 
manual brings together much that is useful, not only on 
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the scientific aspect of the subject, but also on the harvest¬ 
ing of the bark crop in Indiaj as well as on the commer¬ 
cial value of the Indian cinchona plantations. The 
manual will probably find its largest circulation amongst 
owners of land who have embarked in the cultivation of 
cinchona as a commercial enterprise, or those who intend 
doing so, Chapter iv. being devoted entirely to cultivation , 
and this part of the subject is treated of very fully ; the 
author giving the various details of suitability of climate, 
temperature, rainfall, elevation, soil, drainage, &c., to¬ 
gether with the more practical operations of preparing 
the ground, sowing seeds, propagation, planting, and 
other matters of a similar character, which, from the 
nature of Dr. King's position as superintendent of the 
Government cinchona plantations, must be trustworthy, 
if not from his own practical experience, certainly from 
the fact ofhis being able to command the opinions of the 
best men in this important branch. The same may be 
said of Chapter v., on the “mode of harvesting the bark 
crop.” Turning to Chapter vu on the “ local manufacture 
of a cinchona febrifuge,” we come to what is interesting 
and important to the whole community, namely, some of 
the practical results of the cinchona introduciion into 
India, in the production of a cheap but efficient febrifuge 
This preparation, which Mr Broughton, the Government 
quinologist calls amorphous quinine, consists of the total 
alkaloids of cinchona baik, in the foim of a non-cTystal- 
line powder, mixed to some extent with the resin and 
red colouring matter so abundant in red bark. 11 This 
alkaloid, 11 we are told, “ has been accepted by the medi¬ 
cal profession in the Madras Presidency, as a remedy in 
malarious fevers, scarcely, if at all, inferior to quinine M 
About 600 lbs. of this substance was produced in the 
Neilghcrry factory up the end of the year 1872-73, but the 
process of manufacture was found too costly, and the 
factory was accordingly closed. A moie simple process 
was commenced in Sikkim, by Mr Wood, who arrived m 
India in 1873, and by this process at the present lime, 
about a ton per week of dry red bark is being worked up 
The baik, hitherto so utilised, has been chiefly derived 
from thinnings and primings, undertaken from time to 
Lime in the interests of the trees. By the end of the 
current financial year (1875-76) about 32,000 ounces of 
alkaloid will have been turned out. Next year a much 
larger quantity will be yielded. It has been calculated 
that of this efficient febrifuge there can soon be yielded 
from three to four tons annually, at a cost of rather less 
than one rupee per ounce. 

Some interesting appendices are attached to the Manual 
—one shows the stock of trees in the Neilgherry cinchona 
plantation) another the stock in the Sikkim plantations, 
another the meteorology of the same plantations, and the 
last one gives the opinions of medical men holding import¬ 
ant positions in India, on the efficacy of the cinchona 
febrifuge. With the manual are also issued three extra 
pages, descriptive of the process at present used for manu¬ 
facturing the above substance, by Mr. C. H. Wood, the 
Government quinologist. J. K. J 

Die Eitganccn. Ban unci Gcschuhtc cittes Vulkanes . 

Von Dr Ed. Keyer. (Wien, 1877) 

This is Dr. Reyer’s first publication, and we gladly 
acknowledge it to be a very promising one. The subject, 
a minute geological treatise of the Euganean Mountains 
near Padua, illustrated by a well-drawn map, hardly calls 
for a lengthy notice on our part, but the little work is attrac¬ 
tively written, and testifies to the complete mastery ihe 
author possesses over his subject. He minutely describes 
the structure of these mountains, then dwells upon the 
consequences he draws from this regarding their geolo¬ 
gical history, and raises before the eyes of the reader an 
interesting picture of times long past, and of forms long 
extinct Dr. Royer's language has the advantage of 
being clear and to tbe point, khd free from all unnecessary 


ornament We have pleasure in recommending the book 
to our readers, and hope that it may soon be followed by 
another production from Dr. Reyefs pen 
Die Erde und ihre Volkertin gcographisehes Hans- 
buck Van Friedrich von Hellwald Erster Band. 
Zweitc Auflage. (Stuttgart . Spemann, 1877.) 

THIS work has met with deserved popularity in Germany. 
Dr Hellwald is known as one of the most accomplished 
living geographer?, and is well fitted to undertake the 
compilation of a work like the present. It will, we 
believe, be completed m two volumes, the volume before 
us dealing with America and Africa The author follows 
to some extent the method of Reclus in his magnum aptts, 
though, of course, on a smaller scale He takes the great 
divisions of the land and water one after another, and in a 
thoroughly interesting and clear stylo, summarises all that 
is known of them on the basis of the latest discoveries, 
and under .1 variety of well-selected heads The work, so 
far as wc have tested it, is up to the latest date, and we 
know of no more trustworthy, interesting, and handy 
compendium of geographical information Some of the 
illustrations might bear improvement, especially in the 
case of North America, where, we think, a freer use might 
have been made of the magnificent illustrations in the 
U S. burvey publications. On the whole, however, the 
work is a valuable “ family book,’ 1 as it is meant to br, 
and we should think would prove of considerable service 
to teachers of geography We have no doubt that many 
would welcome an English edition of the work 


LETTERS TO TIIE EDITOR 

[ The Editor dots not holdhttnsd/ t tsfonubhfat opinions expressed 
by his cori ts/ondtn/s Neither can he undntahe to return ( 
oi to cone'pond w Uh the wntns oJ t njeeted manusenpts 
No nrfut is tattil 0/ anonymous communications ] 

Science Fellowships at Oxford 

Youn correspondent, Mr Charles Wade, 19 an undergraduate 
of Magdalen College, and makes the very natural] mistake of 
supposing that fellowships once assigned to natural science are, 
like the class or college prizes wiLh which he 1$ more familiar, 
namely, the scholarships, regarded by the colleges giving th em 
as in a cerium sense appropriated for future vacancies, to the 
subject, which has once been connected with them. Thu is not 
the case, and accordingly your readers will find that Mr. Wade’i 
enumeration of twelve fellowships, as assigned to natural science 
at Oxford, is erroneous, whilst the statement of “ an Oxford Man 11 
that only five fellowships are at this moment held as rewards for 
proficiency in natural science, is correct From Mt Wade’s list 
must be removed the three Lee’s readerships at Christ Church, 
which arc not of the nature ol ordinary fellowships, but are 
special foundations and enumerated by " an Oxford Man ” with 
the professorships Of the nine remaining on Mr Wade’s list, 
one at Merton does not exist, nor does that at Corpus, nor that 
at Pembroke, whilst that at Brasmose was not offered purely 
and simply for physical fcilhcc Hence there are but five 
fellowships at Oxford now held for natural science, or six if we 
count that at Prase nose 

Since I have no reason to ingratiate myself either wuh Lhooe 
who defend or those who attack llic abuses of Oxford, I shall 
not imitate M r "Wade, but sign myself SocjUs 

Spectra of Metalloids 

In a recent number of Nature (vol. xv., p. 401) I gave a 
short abstract of a paper by Messrs. Angstrom and Thalcn, 
on which I should like to make a few remarks. It is known 
that Flucker first drew attention to Lhc fact that one body may 
have different spectra, and he seemed inclined to attribute these 
spectra to different afiotropic states of the clement Later on, 
however, attempts were made to give another explanation of the 
phenomenon. It ti against these attempts that Angstrom and 
Thnlen chiefly protest in their paper. They use, however, tbe 
word element, in a different sense from that in which it is gene¬ 
rally used. An elementary body, they Fay, can only have one 
spectrum. We are aware that bodies, ai iodine and sulphur, can 
give two spectra, but then the band spectrum is due to an olio- 
tropic state, which, from a spectroscopic point of view, behaves 
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like a compound body. It would aeera from thu and other 
remarks, that/from a spectroscopic point of view at least, 
they consider an element to be not only a bbdy which cannot be 
decomposed into two different bodies, but a body which cannot 
be Tetolved into any simpler molecular state. I have no objec¬ 
tion against this if it is always clearly understood that our authors 
Include allotropic states under the denomination of compounds 
For instance, they lay great sLrcss on the fact that a spectrum of 
fluted bands is always characteristic of a compound body. Ac¬ 
cording to their definition of a compound this is perfectly correct, 
for no doubt the band spectrum belongs to a more complicated 
molecular state, but they cannot bring this argument forward as 
tending to show that Swan's spectrum of the candle belongs to 
a hydrocarbon, or that the fluted spectrum of niLrogen belongs 
to an oxide of nitrogen, The fact simply mear.s that the mole¬ 
cule which gives these band spectra is to the molecule which 
gives the line spectra as the molecule which gives the absorp¬ 
tion binds or iodine is to the molecule which gives the lines of 
iodine 

There is no doubt that we must be exceedingly careful, espe¬ 
cially working with Geissler’s tubes, not to ascribe to an element 
ft spectrum which really belongs to a combination of that clement 
with some other body present. The question what spectra an 
element really has must be settled in each ^dividual case by 
careful experiments. Let us examine the two examples chosen 
by Messrs Angstrom and Thalen. The first is carbon Watta 
has nlieady shown that the spectrum marked by him originally 
No. 2, really belongs lu an oxide of carbon The only spectrum 
under di*-cussioi) is therefore Swan's sped rum of the c indie. 
On tins point Attfield's experiments arc entncly conclusive 
They have been amply confirmed by W.uts and oLhers I lake 
one case out of many Ihe flame of dry cyanogen gas shows 
the same spectrum brilliantly The onus of the proof that a 
hydrocarbon can here be present lies entirely with those who 
make that assertion Messrs Thalen and Angstrom in the pre¬ 
sent paper assert that this spectrum is due to acetylene In 
the year 1871 Prof. Angstrom published a paper, m which he 
tried to show that Wullner’s second spectrum of hydrogen really 
belongs to acetylene Other expeumenters have confirmed this 
fact. In order to escape admitting that carbon hai two spectra, 
Messn Angstrom and Thalen are iorced therefore to assume 111 it 
acetylene has two spectra 

The chief object of thu letter is to say a few words on the 
spectrum of wtrogm In the year 1872 I published a piper 111 
which I gave an experiment tending to show that the band 
spectrum of nitrogen really belongs to an oxide of mlrogen The 
experiment was this * Clean pieces of sodium were heated 111 a 
tube containing nitrogen ; ibe band spectrum then disappeared, 
and another spectrum came out, which I then thought to be 
identical with the lines of nitrogen. The experiments were re- 
eated by Steame and Wullner, they also found that the bands 
uappeared, but the lines of nitrogen did not come out. I con¬ 
vinced myself that what I had seen was not (he line spectrum of 
nitrogen, but the disappearance of the bands alone seemed to me 
to be an object of further investigation Mr. Salet at last gave a full 
and correct explanation of the experiment. Nitrogen is absorbed 
bv sodium under the influence of the electric spark, and the lines 
I had seen were the lines of sodium. As Mr. balet has shown, 
my measurements agree belter with the lines of sodium than 
with the lines of nitrogen. The bands of nitrogen remained if 
care was taken that the spark did not touch the sodium 
If I have refrained hitherto from acknowledging the justice of 
Mr. Salet'a conclusions, it is only due to the fact that I felt a 
natural curiosity to repeat his experiments , I have not yet been 
able to do bd, but I have no doubt what the result would be. 
Mr Salet's paper was only published after Prof. Angstrbm's 
de&tli, and I cannot help thinking that the professor would have 
considered his experiments conclusive against the assumption 
that the bands of nitrogen are due to an oxide of nitrogen. The 
only argument which Messrs Angstrom and Thalen bring for¬ 
ward to support their theory is that in a tube containing rarefied 
nit whjch snow ed the bands of nitrogen when thy spark passed, 
nitric oxide was formed But surely nitrous acid fumes are pro¬ 
duced ty sparks showing the line spectrum of nitrogen. Ozone 
is fonped by sparks giving the lines of oxygen, yet we do not 
cpndpde that the line spectra of nitrogen and oxygen are due to 
nitrous add and orone 

If Mjone still believes that an element cun only have one 
spectre m St the temperature of the electric spark, I propose to 
nuq the fqUq^ing problem ^et him take the three gases, car¬ 
bonic acid, acetylene, and oxygqi. If fct toYejf'ifttM th tir ‘ 


ipeetn carefully he Fill it least find tea different spectra (two of 
then} I only discovered lately). Ouf of carbonic acid a|one h« cpn 
obtain six. Let him find f sufficient umber of pQtsjple com¬ 
pounds to account for all these spectra. A-aTifVg 

Tbe Annual Parliamentary Grant for Meteorology 

The Meteorological Department of the Board of Trade woo, 
as is well known, constituted by Government in 1856 with the 
object of collecting and discussing facts and observations too 
numerous to be collected and discussed by private persons. The 
Department continued for ten yean under the sole direction qf 
Admiral Fitzroy, who, by his Belf-denying exertiqns and en¬ 
thusiasm, and a genius for developing meteorology in certain of 
its practical applications, gave a great and withal healthy im¬ 
petus to a sound study of tne laws of weather 

In consequence of the recommendations of a committee q| 
inquiry appointed after Admiral Fnzroy’s death to review the 
results of the labours of the department, its control was trans¬ 
ferred to a Committee of the Royal Society, who, in return for 
an annual grant of 10,000/, agreed to carry out the dutieii con¬ 
nected with the office. The Committee were left perfectly free 
in their method and in their choice of labour, the only condition 
attached to the graut being that an annual account be rendered 
to Parliament of the expenditure and of the results obtained in 
each year 

The support of the public was freely given to the Committee 
in ibe work they bad undertaken, but in the course of a few 
years an opinion took root and gradually extended to the effect 
that the methods of inquiry adopted by the Committee and the 
work of the Meteorological Office were so seriously faulty as to 
call for inquiry To some of these points attention was drawn 
in Nazi urr (vol. xil p ioi), your criticism being limited to 
little more than the baldest statement of facts, which anyone 
could easily examine for himself, a criticism which, so far as we 
are aware, still remains unanswered. 

Upwards of a year ago the Lords of II. M Treasury, seeing 
that the Meteorological Committee had received nearly 100,000/ , 
considered that the time had arnvedjor an inquiry, the grant 
being so considerable that they did not Lhmk they could be justi¬ 
fied in continuing it for any lengthened period without satisfying 
themselves that the results obtained were such as to warraut the 
application of so large a sum of public money. A Treasury 
Commission was accordingly appointed on November 2, 1875, 
to inquire into the work of the Meteorological Committee, par¬ 
ticularly that portion of it referring to storm warnings ; and, in the 
event of their deciding to recommend the continuance of the 
grant, to consider further upon what system it may be best ad¬ 
ministered. In connection with the latter part of the inquiry the 
Lords of the Treasury gave expression to their wish that the 
claims of llie Scottish Meteorological Society for aid from the 
State should receive the consideration of the Commission. The 
Commission consisted of Sir W Stirling Maxwell, Chairman, 
Mr Brassey, M F., Mr. Lingen, permanent Secretary of the 
Treasury, Mr. Farrer, permanent Secretary of the Board of 
Trade, Dr Hooker, President of the Royal Society, Mr F. 
Gal ton, and Gen. Slrachey, Considering the many scientific 
questions of a strictly technical character which were to be dealt 
with, it is to be regretted that such names as Sir G B Airf 
and Prof Balfour Stewart were not placed on the Commuuon ; 
an 1 it was peihaps unfortunate that Mr Golton and Gen. Strachey 
were on it, seeing that they were also members of the Meteoro¬ 
logical Committee whose work was to be inquired into by the 
Commission. The name of Mr Milne Home, chairman of the 
Councilor the Scottish Meteorological Society, was on November 
29 added to the Commission. 

On looking over the Report of the Commission, I am sur¬ 
prised to find an inattention to several important matters remitted 
to them by the Treasury. I do not find, for instance, that the 
methods adopted by the Meteorological Committee fqr the obser¬ 
vation of the temperature of the British Isles, to which serious 
objection has been taken, and the character of the work of the 
office, to which also serious objections have beep made, ktyf 
been inquired into, and I find that the consideration of the 
claims of the Scottish Meteorological Society for aid from the 
State have been all but ignored in the Report of the Com¬ 
mission. 

Passing on, however, to the recommendations 01 the Report 
vfe find that it recommends that tbe annual grant be increased 
from fOpQpo/. to 14,500/. , {hat, at least provisionally, soma 
assistance bs E^en to the Scottish Meteorological Society; that 



ocean meteorology be transferred to thf hydrographical depart¬ 
ment of the Admiralty; ihat the present system of collecting 
daily Information by telegraph and of iisuing storm-trainings be 
continued, an endeavour being made to put into clear shape, for 
the Information of the public, the maxims or principles upon which 
itorra-warnings in future are to be ghen ; that the issuing of 
daily weather-charts be continued ; that a ceitaln number oi 
continuously sell recording stations be retained ; that the present 
system of supplementing self-recording observations by returns 
{ram eye-observers, that is, from ordinary meteorological sta¬ 
tions, be continued , and, since the science of meteorology at 
present standi in need or hy k l thesis and discussion at least as 
much os, if not more than, of observation, that a part of the 
annual grant be appropriated to special researches, it resting with 
the Meteorological Council to select the investigators and fix the 
remuneration. Several of the recommendaiions are not put in 
the clearest ihape in the Report, whilst others, such as those 
relating to the practical applications of the science, which con¬ 
cern the investigation of the relations of weather to health and 
Ugiiculture, are so expressed as to suggest the idea that the 
nature of the problems involved in these large national questions 
has not been apprehended by the Commission, and consequently 
no provision is made in the Report for their proper investigation 

But by far the most important recommendation? are those 
which refer to the constitution and action of the Meteorological 
Council, or new governing body, who are to be entrusted with 
the control of the grant, and the relation of the Council to the 
meteorological societies, which call for the gravest consideration. 
The services of the Meteorological CommiLtce of the Royal 
Society are not Lo be continued, as suggested by some or its mem¬ 
bers when under examination before the Commission, the reason 
assigned being that it 1 b not to be expected that they will continue 
to give much valuable time to Lhe work under the existing condi¬ 
tions. It is proposed that the Royal Society be invited to recom¬ 
mend to the Government persons eminent in science who shnll con¬ 
stitute the Meteorological Council, that they be fewer m number 
than the present Committee, and that they be remunerated in the 
shape of fees for attendance. This proposed reform aa regards 
the body to be entrusted with the control of the grant in future 
is thus more nominal than real, and it la not improbable, look¬ 
ing at the phraseology of this part of the Report, that the Meteo¬ 
rological Council will be substantially the same as those who 
form the present Meteorological Committee, the only difference 
being that they will be fewer in number. 

The value of Lhe work of the meteorological societies is ac¬ 
knowledged, and it is recommended that co-operation with them 
be foitered to the utmost The amount, however, of the assist- 


proposed new footing’, I observe that 1,50a/. is set down 
annually for "New Land Stations, and in the appended out¬ 
line of "Duties of Future Council, 11 they are to place them¬ 
selves m postal and therefore direct communication with about 
150 secondary stations in the United Kingdom What does this 
mean ? Is it intended quietly but surely to supersede, and in a 
few years supplant the meteorological societies—a course which 
the Report not only permits to be done if the Council be >0 
minded, but also includes in the grant an annual sum of I, ^00/ 
which may be so applied ? 

It cannot be supposed that any council, composed of persons 
eminent in science, could be formed at present, possessing tbe 
knowledge and technical training required to direct the conduct 
of the whole field of meteorological research, both physical and 
climatological Certainly, kciping in mind the serious mistakes 
made under the rfytme of the Meteorological Committee, and the 
nrniner in which the work of the office has been conducted, Lo 
both of which attention may here again be drawn, no other 
result can reasonably be expected than that the programme, as 
sketched in the Report of the Commission, is seriously in fault 
The fact that the work was not efficiently controlled, was no 
doubt one of the mam reasons of appointing tbe Commission ; 
and, therefore, virtually to reappoint Lhe same contioiling body, 
only under another name, armed with the means and powers as 
proposed by the Commission, could scarcely fail to result in work 
of a more or less unsatufactoiy nature, and, besides, in an un¬ 
necessarily increased expenditure of public money. 

It is difficult to see how thu result can be obviated, except by 
remitting the whole question of local climatology, including its 
practical applications, to bodies located in each of the three 
kingdoms, these societies being at the same time intrusted with 
supplying the Registrar-General, as has been done in the past, 
and sudi bodies as the Medical Council and the agricultural 
societies of the United Kingdom, with the information Lhey 
may require. If 1,000 1 were given far this work to each of 
the societies referred to, and 1,500/ to the Admiralty for the 
work of ocean meteorology, there would still be 10,000/ for tfae 
central office In London, to be devoted to the issue of storm 
warnings and to the prosecution of the more purely physical re¬ 
searches of meteorology, of which the science at present standi 
so much in need, and which is so emphatically the proper work 
of the central office • and in this ca«e it need scarcely be Added 
that each of the societies would necessarily be represented on 
the Meteorological Council, Zeia 

Centralism in Spectroscopy 


once which the Commission recommends to be given to these 
societies out or the Parliamentary Grant, u indicated in these 
words of the Report (Art. 23) ■—"No payments should be 
made to them, except for results sought for by the Council." In 
other words, no assistance, whatever, is to be given tp tbe 
meteorological societies out of the grant, because, these payments 
being only for services rendered to the Meteorological Council, 
cannot he regarded as grants to the societies, and they will 
neither aid them in conducting their own operations, nor remu- 
mcrate them for the services which have long been rendered, and 
continue to be rendered, to Government Departments 

It is not in this way that foreign countries foster the prosecu¬ 
tion of meteorology by their different nationalities Thus, 
Hungary has its separate gTant distinct from that of Austria 
proper; Norway has its grant distinct from Sweden ; many of 
the Germanic States have their separate grants , and, as the 
readers of Naturs are aware, France is divided into meteoro¬ 
logical departments, all of which are sUosulised by the Slate, 
and their operations are aided, but not controlled, by the central 
office in Parts. In all cases, this division of work and responsi¬ 
bility u productive of greater economy and efficiency in carrying 
on meteorological research. Voluntary local effort is in this way 
evoked in a degree and to an extent not otherwise possible, 
and the healthful principle of competition and mutual criticism, 
■D desirable in the present state of the science, is called into 
active play. Surely some provision ought therefore to be made 
by our own Government, to subsidise these societies, U being on 
aU hands admitted that voluniary subscriptions alone are inade¬ 
quate for their permanent efficient maintenance. In no other 
way can they be placed in a position to discharge the duty of a 
public department in collecting statistics for the elucidation of 
the climatology of a country in iti details and practical oppli< 
catlona. 

In the dttimatcd expense of pie Meteprolo^ical Office on iti 


PERMIT me to repeat that happy remark of yours, and happy 
because so true and of wuler application than tne one meteoro¬ 
logical ca^e which called it forth, on p 417 J V1Z - - " We Lhlnk 
centralisation hurtful to science, and we regret that 1,000/ a-year 
has not been granted to Scotland, by which a healthy rivalry 
would have been gained . 11 

In the Anniversary Report of Lhe Royal Astronomical Society 
for lost month will be seen a statement that the Royal Observa¬ 
tory, Greenwich, amongst a vast deal of other most undoubtedly 
admirable work, 15 also now having a large spectroscope con¬ 
structed on a totally new plan. flow many spectroscopes that 
observa'ory lias had made for itself during the last twenty years 
I do not know l and I, for one single individual in the nation, 
do not grudge this new one if it should realise only a third part 
of the wonderful promisei made for it 

In the same Anniversary Report there 11 also a statement Lh&t 
the Royal Obseivatory, Edinburgh, has been in wont of a proper 
spectroscope for Us special local oliservations for years ana yean 
past, and if at length there is one there now, almost good 
enough for the required purposes, it is because such a one has 
been recently made at the private expense of Lhe Aitronomer- 
Koyal for Scotland, although his salary is less than chat of many 
a clerk in London. 


Of this, slso, I am told tlfere is no reason to coipplain, be¬ 
cause I accepted the situation in its poverty-stricken condition, 
though when the nation itself was 4U0 poverty-stricken as eom- 

B ired with its present truly heaven-favoured financial condition. 

ut what I do, merely os an individual, complain of is —that if the 
new Greenwich spectroscope is to be tbe only one which the cen¬ 
tralisation of the British Government in London allows to be 
built up at the expepae of the whole nation, out of taxes fevied 
in Ireland and Scotland 41 well as England, that it is beiqg 
made on % principle which goes against the law of S\x 
tfeytou §nd Qattyfc aqd yweb, though it wy flyc T™ Iw* 
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or at most three half-prisms ” more dispersion than was before 
obtained by 11 ten whole ones," does so at the cost of all definition, 
and will be certainly allowed at Greenwich, as well as every- 
where else, to be a mistaken step in modern spectroscopy before 
another anniversary of the Royal Astronomical Society takes 
place. VlAZ/A Smyth, 

Edinburgh, March 17 Astronomer-Royal for Scotland 

Greenwich as a Meteorological Observatory 

In Nature (vol, xv. p. 4a!) there appeared a brief abstract 
of the presidential address of Mr H. S Eaton to the Meteoro¬ 
logical Society of London on February 21. The increase of 
temperature at Greenwich in recent years is stated to be in 
reality due to local causes and not to secular variation, to which 
it has, ns he thinks, been erroneously assigned The effect of 
Lhe growth of the population of London from 1)00,000 at the 
commencenl of the century to 3,500,000 at the present time, 
and the still greater increase In the comparative consump¬ 
tion of cool, Mr Eaton considers to be manifested by the nse in 
the average temperature of the air at the Koyal Observatory, 
and for this reason ic is concluded that Greenwich is not a suit¬ 
able place for a meteorological observatory of the first order 
If the view enunciated by Mr Eaton be correct, it is evident 
that the temperature of Greenwich during recent years has been 
in excess of that of surrounding districts. Is this view borne out 
by observation? 'faking the figures for a number of places in 
the south-east of England whose mean temperatures have been 
calculated for the same thirteen years ending 1869, and adding 
the usual correction for height ahove Lhe sea, we obtain Lhe fol¬ 
lowing results as their mean winter, mean summer, and mean 
annual temperatures ; Greenwich, 40° 4, 63°'!, and 51® 'I , Cam¬ 
den Town, London, 40° 4, 63° 3, and 51° 1 ; Roys ton, 40° 5, 
62 0 '3, and 50° 8 , Colchester, 39 0 4, 6 z fl 8, and 50° 6 , ^Worthing, 
41 0 1, 61" 2, and 50" 7 ; Osborne, 42 0 o, 62 u 5, and 51“ 8; 
Aldershot t, 40'’ 9, 62" 6, and 51“ 2 , and Oxford, 40“ 6, 6 l° 3, 
and 50* 4 A simple inspection of these figures is sufficient 
to show that Lhe consumption of fuel and Lhe vast popu¬ 
lation of London cannot be said to have had an appreciable 
influence on the temperature os recorded at the Royal Ob¬ 
servatory, and (hat if the Greenwich observations show a 
rue of Lemperature during recent years, the whole of the 
south-east of England has shared in that rise This result 
deduced from observations is such as might have been expected 
when the position of the thermometers at Greenwich and Lhe 
mode of escape of (he artificially heated air by chimneys into 
the free atmosphere is taken into consideration It follows, 
therefore, that, so far At least as regards Lhe temperature obser¬ 
vations, the conclusion drawn as to the future of our great 
national Observatory as a contributor to the lugher meteoro¬ 
logical researches u not supported by the facts of observation 

Alexander Bichan 

Atmospheric Currents 

I AM glad to have obtained from such exponents ai Capt 
Digby Murray and Mr. Murphy a clear statement of the old 
orthodox creed respecting the movements of the atmosphere. 

The former, it 1 s true, finds a difficulty in accepting Maury’s 
belief that the currents cut one another in fl curdles J> in the 
equatorial calms, but none in adopting the same os regards 
the tropical calms, and his view may therefore, as I suppose, be 
Laken as a modification of that which is graphically represented 
on Mate I. in the 11 Physical Geography of the Sea ” 

The question at issue between Capt Digby Murray and myself 
amounts to this - Are rapid polar and equatorial upper currents 
observed over the region of tropical calms 7 Mr. Murphy's theo¬ 
retical question appears to me to involve the inquiry —Is the force 
ol the trades derived from the earth's rotation ? 

In tracing the course of the air particles along the route which 
he describes, the late Commodore Maury observes that this 
course is determined in certain particulars by "some reason 
which does not appesr to have been very satisfactorily explained 
by philosophers n The litter do not as yet seem to have got 
nd of Ell the difficulties with which his theory is beset, which 
rather grow with its development 
I would beg the philosophers to look closely at the actual 
course of the atmospheric cui rents as shown by synoptic charts, 
not by charts of prevailing winds and mean pressures, which 
represent conditions never found at any one time in nature. The 
distinction between the M great currents ” and the 11 temporary 
currents 11 is Important enough, but it amounts to little more 
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than that between mean winds and actual winds ; and to explain 
the mean winds on one principle and the actual winds ou the 
opposite involves a fallacy. 

Again and again we see a more or less irregular belt of high 
pressures, having central calms, eitendirg across the North 
Atlantic, From the southern edge of this belt we may follow a 

{ jartlcle of air in its course to and from the equatorial district of 
ow pressure, also an irregular belt iu the middle of which calms 
exist The movement originates in the defect of pressure near 
the equator at the level occupied by the particle Its velocity is 
governed by the steepness of the gradient , and its direction, in 
relation to (he surfaces traversed, is affected by the increasing 
velocity of rotation of those surfaces. In the Doldrums it arrives 
at a district at which the gradient becomes zero and the hori¬ 
zontal movement has consequently disappeared , but a ver¬ 
tical movement has now been acquired from the difference in 
the tension of the parLicles ahove and beneath, a difference 
derived from solar heat When the particle has arnved at a 
position in which this difference disappears the vertical movement 
vanishes, and a new horizontal movement commences owing to 
the defect of pressures on the polar side at Lhe level then reached, 
and the direction of this movement ii also affected in relation to 
the surfaces by their decreasing velocity of lotation. Where does 
the new movement terminate * Obviously in some district be¬ 
tween the equator and the pole where horizontal pressure* on 
all sides of the pirtiLle at its then level are equable, but where a 
vertical movement has been acquired, the particles near the 
earth’s surface starting on their journey towards the equator. 
The onus dnputandt lies with those who deny th&L such a district 
is presented by either of the belt 9 of Lropical caJnv? 

Wc now look at the polar side of the calm belt of Cancer, and 
for this purpose wc may take almost any, c s* , of Capt Hoff- 
meycr's chails Wc see in Llic majority of cases ail aggregate 
of cyclonic circulations around local barometric minima, inter¬ 
fering and imperfect, and commonly becoming more so ns Lhey 
arc propagated towaids the pole But we see no “polar depres¬ 
sion ” distinct from these, on which, as represented in the chart, 
we can lay the finger ami say, 11 This is the result of centrifugal 
force; those are due to steam power.” WuIiir these systems 
an upward movement of the air occuis, owing to vapour con¬ 
densation and the liberation of heat Consequently towards 
these the particles of air near the carth’i surface at the poleward 
edge of the tropical calms begin to I ravel, the earth's rotation 
deflecting their course in relation to Lhe surfaces traversed And 
from these, at a certain elevation, the particles return to the tro¬ 
pical cairns for the same reason as that which determines the 
upper currents over the trades, 

From the phenomena observed in Lhe northern hemisphere I 
argue, mutixtis mutandis , to those of Lhe southern, and I expect 
the argument to be admitted by one who, like Mr. Murphy, 
attributes much less influence than I do to the work of water- 
vapoiir, and who even Lhmka that the mean movements of our 
atmospheie would be unaffected by the removal of all the water 
of our globe. 

On some occasions pressure is high over all the North Atlantic 
on the polar side of tile tropic, the anticyclones apparently ex¬ 
tending nearly to the pole In these cues we have 110 surface 
counter-trades over thal district, yet the north-east trades con¬ 
tinue to blow on the southward of Lhe tropic as usual 

I repeat that all movements or the atmosphere originate in 
differences of pressure derived directly and indirectly from solir 
heat, and not in the force of the earth’s rotation. And I must 
add that it seems to me very strange that any one while regarding 
the trades and their upper-currents as simply the rfiict* of pressure 
differences in Lhe lower latitudes, should maintain that lhe south¬ 
west and north-west winds of the temperate zones arc simply the 
causes of the pressure differences in Lhe higher latitudes. It 
would be just as logical to regard the south-we^L and north-west 
winds as due to pressure distribution, and Lhe trades u the com¬ 
pensation for their eastward movement, W, Clement Ley 
M arch ro 


Electrical Phenomenon 

Last night I noticed a powerful development of electricity 
in a curious manner. I bed thrown a piece of common, thick, 
white, unglized paper upon a low fire which was tolerably fnll 
of asher. When it was charred so is to be black and bnUlr, 1 
happened lo take it up and break bits off. To my astonishment 
thtj stuck firmly Lo my fingers. 1 broke off two pieces each in 
inch long, and resting them on the lips of my two fore-fingei«i 
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each wti capable qf rotating (though with very great friction) 
When brought near each other they repelled each other forcibly. 
I experimented with these pieces fur several minutes wllhout per¬ 
ceiving any diminution In their electrification Both sides of the 
paper seemed to be In the some condition 1 then laid them 
down, and left the room to fetch a piece of sealing-wax to test the 
nature of the electricity. But by the time I returned, all trace 
of electricity was gone, and by no means could I repeat the ex¬ 
periment so as to get Ihe slightest charge of electricity 

It 11 more than probable that the electricity was developed by 
the chemical action or combustion of the coals, and that the hot 
air rising up and brushing past the paper acted as a earner or 
electricity of one kind to the paper, and of the opposite kind 
from it, until it acquired a very high potential But it would 
be interesting to learn exactly in «hat manner this action takes 
place, and whether the electrification was positive or negative. 

An den onian College, Glasgow George Forres 


Strange Star—Meteor 

On going out last Saturday evening about 8.55 F. m„ my atten¬ 
tion was arrested by a large deep red star in Serpens which 1 had 
never seen before Its magnitude was greater than A returns, 
though its deep colour mane it seem less bright About ten 
minutes aftciwards I saw it increase ard diminish in magnitude 
two or three times producing the effect similar to a 11 flashing " 
light on the coast, after which it suddenly disappeared 

On the same evening, at 9 56, I saw a very fine meteor of a 
bright pale blue colour with coruscations of ruby colour at the 
nucleus. Its course was from Gemini over Ahlebaran. disap¬ 
pearing below Pleiades. Of a long pinc-conc shape, duration 
gbout three seconds. W M 

Gunnerabury, March 19 


SCIENCE IN GERMANY 1 
'T'HIS book forms a continuation of the researches which in 
vol. 1 treated of the season dimorphism as the result partly 
of exterior Influences and partly of atavism. The present 
(second) volume comprises (i) the origin of the markings 
upon caterpillars , (2) on the phyletic parallelism in mela- 
morphoua species , (3) on the transformation of the Mexican 
Axoloil into an Amblystoma, (4) on the mechanical con¬ 
ception of nature The third treatise was published separately 
some time ago and was reviewed in Natuku ; here we par¬ 
ticularly wish to draw the attention of the lovers of natural 
science to the first paper Wclsmann tries in the treatise in 
question to prove by his observations, and the deductions there¬ 
from, that exterior influences and natural development or adap¬ 
tation (Naturzuechtung) only can be Lhe causes of the markings 
upon caterpillars. The observations referred to were made 
Upon the caterpillars of several genera of Sphiuguitr, and relate 
to the history of their development. 

I. Charocampa —The caterpillars of Ck dpenor which have 
just left the ova, show no markings of any kind in this first stage, 
being of a uniform greenish colour , after the first change of skin 
(second stage) they show a bright longitudinal streak on each 
aide, between the dorsal line and the line of breathing apertures 
(stigmata). To this first streak Weismann gives the name of 
"lubdonal streak 11 In the third Btape eye shaped spots form 
i» the lourth and fifth segments, inside of these streaks, and 
these are completely developed in the following stages, / e, after 
the subsequent changes of skin, while at the same Lime the sub- 
dorsal streak decreases and leaves only imperfect Ira Lei In the 
firth Stage the greenish colour changes to a brownish one, and 
the horn at lhe tail of the CAterpillnr becomes shorter In the 
sixth and last stage the other segments begin to show eye-spots 
but these sre not developed to perfection. Ck, parrdlus shows 
the same form and development of the larva, with the only dif¬ 
ference that most of the phenomena occur one stage eiilier than 
with Ch. dptnor This conformity and accord of both genera 
in the order in which the markings upon the caterpillars appear 
and are developed, lead to the conclusion that the markings were 
acquired In the same order during the progress or development 
(phytogeny) of these caterpillars ; the oldest form (el therefore 
■bowed no markings st all even when perfectly developed , 
the following hum (A) had only the subdorsal streaks ; then in 
tons (<) the eye-spots occurred in the fourth and fifth segments, 
and finally in all segments (form o'). It is probable further, 
tbit of the two genera of caterpillars now living, Ck dpenor 
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the original, i.t , older form, on account of its still showing 
the different stages uf development in their completeness , ihe 
younger or more ndvauced form, viz , Ch potcdlus , proves 
that each new marking, acquired during the progress of deve¬ 
lopment, appears firf.1 in the Inter stages and then gradually 
extends to the earlier stages The whole of this view is well 
supported by Lhe markings upon the complete form of the 
other species belonging to the genus Charocampa , of which the 
development of the larva is still unknown in its different stages. 
These other species may be divided into three groups, corre¬ 
sponding to forms b t c, and d of the phytogeny in such a manner 
that wherever the subdorsal streak remains in perfection, the 
eye-spots are not developed, and wherever these show them¬ 
selves the subdorsal streak is decreasing. Form a (first group) 
is known in the full-grown catemillirs of three species (cS. 
rynaca t Daraspa myron , and D. cAan/iu) , to the second group 
(form c) belong the above described Ch. d/enoranil Ch porcd/ui, 
togelher with several others ; the last group (form, d), which 
shows completely developed eye spots on all segments, is even 
more numerously represented by Ch buecta, oldmfanduz, alee to ^ 
aetirus , tersn, and celeno . The species of the genus Chare- 
camta which Weismann examined, therefore represent three 
phylogenetic stages of development, and it is interesting that 
the tropical species are the most advanced ones. It is probable, 
indeed, of one species, viz , Ch. edetio , that in Europe it shows 
form c in the markings of its caterpillar*, while in India the 
larvx of the same species have already attained form <1 

II In a similar way the author shows that markings upon 
the larva of the genus Dnlrphda^ to which the well-known 
D. euphorbia: (commonly called Sphinx) belongs, have passed 
through seven phylogenetic stages of development, viz , (1) 
caterpillars without markings , (a) with a subdorsal streak ; (3) 
with a ring-shaped spot upon the last segment but one , (4) with 
Similar but not altogether perfect spots upon ali segments, (5) 
with eleven perfect ring-spots upon the subdorsal streak ; (6) 
With these ring-spots but without the streak , (7) with a double 
row of ring-spots. Nowhere in the development any deviation 
from this order is noticed, and the living species of this genus 
form five groups, the markings of their full-grown caterpillars 
corresponding to the phylogenetic forms Nos. 3 to 7. 

III A somewhat smaller number of stages of development is 
apparent in lhe genera Smermthus , Macro:lossa, Fttrogon } 
Sphinr l Anceryx , which Weismann investigated less extensively 
than those mentioned before , however, he poinLs out that upon 
their larvue the simple subdorsal streak comhino, in Lhe course 
of development, with oilier longitudinal or oblique streaks, or 
becomes less distinct as the others increase in intensity. 

Now Weismann considers that the remarkable conformities in 
llie development of all the larva markings he investigated is the 
surest proof that we are dealing with a phenomenon of inherit¬ 
ance Indeed three laws may be said to be established by these 
conformities, viz., (l) the development begins with the simple 
and progresses to the more complicated markings ; (2) new 
markings first appear in the last stage of individual development; 
(3) these new markings then gradually pass backwards to the 
earlier b logos and thus replace the older ones, causing them to 
disappear entirely. Weismann gives the following explanation 
of the phenomenon referred to in the second law —Supposing 
that the respective markings are of me to the caterpillars, that 
therefore they are retained in subsequent generations by natural 
adaptation, this u^e can only be real if the caterpillars are big 
enough lo resemble lhe different parts or the plants on which 
they feed, and thus escape being noticed by their enemies , and 
if a sufficient lapse of lime is given for carrying this protection 
into effect. Both these conditions, however, are united in the 
last RtBge of development, where the caterpillars have attained 
the necessary sue, and which is the longest of all stages Thi 
use of the colour of caterpillars, and Lhe markings upon them, is 
also perfectly evident The younger ones are green as tong as 
during Lhe day they remain on the leaves of lhe plants they feed 
on , they do not then form a contrast with the colour of the leave 
themselves. The older caterpillars remain green if the thick 
foliage of the plants protects them under all cucumstances , 
if, however, the foliage is less dense, so that the caterpil¬ 
lars, as soon as they nave grown bigger than the liaves, enn 
be easily distinguished among them, they leave the green leaves 
in the day-time, and try to hide on the stems of the plants and 
among withered leaves , in that case, to complete the protection, 
their colour changes from green to hi own. The biological value 
of Ihe characteristic markings upon ca term liars, quite inde¬ 
pendently of their colour, may be recognised from the fact that 
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the caterpillars which live permanently in the dirk, or those 
or the Microlepldoptera, just u little u those of the first itagei 
of development of most butterflies, hive no markings it ill; 
their imill size, or their habit of biding themselves, sufficiently 
protect them from their enemies; they, therefore, need no 
marking! to insure their safety. When the citerpillan ire 
getting bigger the longitudunl streaks become useful, is through 
them tney do not contrast so much with long-shiped leaves, fir¬ 
needles, or stems. The caterpillars with longitudinal streaks, 
such is those of Satyrtda , Pund<r. fire, almost without excep¬ 
tion live on fir-trees, grass, or plants growing among grass. 
The oblique streaks in the segments of other green caterpillars 
imitate the lateral ribs of the large leaves upon which these 
species live. The eye- and ring-shaped spots form another 
means of protection. On the one hand, they may imitate the 
hemes of the plants on which the caterpillars feed, and protect 
the latter, inasmuch as the bemes are still unfit to be eaten at 
that particulai time (Dnlephila hippophaei ) On the other band, 
the spots, greatly resembling eyes, most decidedly act as means of 
frightening the enemies of the larvae ; this is particularly the 
caae with the Clurrocampa species, as, whenever any danger 
threatens them they draw their foremost segments into tne fourth 
and fifth ones, and the eye-spots upon these then glare on lhc 
puffed-up fore-part of the animal Weismann has proved this 
experimentally, by throwing such caterpillars as food before 
birds, and then watching the expression of fear on the part of 
the latter. There are other caterpillars the markings upon which 
cannot possibly be looked upon os means of frightening their 
enemies, as their repulsive odour or taste alone suffice to ward 
off the Lniectivora. Wallace has shown that such insects bear 


their many coloured marking like a stamp of their unfitness for 
food, and already by this frighten off insectivorous animals 
Weismann has proved by some experiments that lizards not only 
refuse certain caterpillars (SmertnlAus, Sphinx , &c.) at all times, 
but are even diffident towards others which are marked in 'a 
similar manner although quite edible^ and only eat them after 
minute examination. 

It is certain that many of these useful markings were acquired 
by natural adaptation (Naturzuechtung), and it is quite beyond 
doubt that others have resulted from the internal lawi guiding 
the formation or growth of caterpillars, 1 1 , through correlation 
of the different parts or the insect, independently of all useful¬ 
ness. This Is proved by the retrograde movement of the mark¬ 
ings acquired in later stages towards the earlier ones, where the 
markings can but be perfectly uieless. The eye-spots,- in the 
same way, first appear through natural adaptation near the head 
or the tail of the animal, and are then of use ; but later on they 
■pread over the other segments also, and here they only reappear, 
because in articulate the general tendency exists to develop all 
segments in an equal manner On the other hand the gradual 
disappearance of certain markings must be ascribed to natural 
adaptation, because under different conditions of life, more useful 
markings supplanted the existing ones, which had become useless. 
If the second phylogenetic form of the Sphtngidt? caterpillari 
with single longitudinal streak, seems to indicate that the animals 
then lived on grass, these streaks became useless and even 
obnoxioils when the caterpillars selected shrubs and trees for 
their food, and were then replaced by the more appropriate and 
useful eye-spots 

In short, as far as Weismann investigated the markings of 
caterpillars, particularly those of Spkwguhe t he could prove their 
development to be caused by external influences (natural adap¬ 
tation and subsequent correlation), and could consequently 
reject the assumption or a special creative or form-shaping 
power. 


& ALBERTIS'S EXPEDITION UP THE FLY 
RIVER, NEW GUINEA 

'T'HE Sydney Mail of Saturday, January 20, contains 
"*■ a long account of the expedition of the Italian 
naturalist, D’Albertis, up the Fly River, New Guinea, 
translated from hii diaries, and communicated by Dr. 
George Bennett. Signor D'Albertis left Sydney, April 
20, 1876, in the mail-steamer, Brisbane, and reached 
Somerset, Cape York, on May 1, where the steam- 
launch Neva, which had been provided for the purpose of 
the expedition by the liberality of the good citizens of 
Sydney, was disembarked and equipped. On May 19, 


after various small casualties, a start ftom Port Somerset 
was effected, and Katow, on the coast of New Guinea, 
reached on the second day. Hence the mouth of the 
Fly River, already well known to D'Albertis from his 
previous expedition in the EHangowan, in 1876, was 
soon entered, and more or less progress was made every 
day. The land traversed appears to have been mostly 
low and swampy. On June 20, being on shore, Mr. 
D'Albertis ascended a hill 250 feet high, and from the 
summit saw some “ very high mountains ” in the north¬ 
east, fifty or sixty miles distant—probably part of the 
“great Charles Louis range" On June 28, after having 
been for some time aground, and only got off by an 
unusually heavy flood, it was determined to return and to 
try the western branch of the Fly River The strong 
current and other adverse circumstances rendered it ne¬ 
cessary to abandon this attempt likewise, after about a 
week's struggle, and the Neva returned to the coast, when 
the expedition passed several months amongst the islands, 
and finally returned to Somerset in November." The fol¬ 
lowing is Mr. D’Albertis’s summary of his discovenea-^ 

“ After my long narrative I shall conclude with a few 
words expressing my regret at not having been able to do 
more. But it is often not the pioneer who shows the way 
that attains the most glory, but those who follow him; it 
is easy to hear of a road, but very difficult to find one 
out. I wish every success to any explorer of this part of 
New Guinea (should I not be able to return and complete 
my work), and I hope that the little I have done will be 
some guide and enable him to find his way more readily 
than I did mine, and to correct any errors I may have made. 
By this exploration we are now acquainted with a road into 
the intenor of New Guinea, whicn is of the more import¬ 
ance, as it is so near to Somerset, where a line of large 
steamers calls twice every month. We have also found a 
passage from Moatta to the Fly River, shorter and safer 
than the one previously known, and a passage which, when 
properly surveyed, may be found navigable for larger 
ships The richness of the land we visited, its vegetable, 
and probably mineral, products, the soil suitable for many 
of the most valuable plants, as coffee, sugar, cotton, india- 
rubber, sago, tobacco, nutmeg, Arc., ought to attract the 
capital of the colony to open up the country. The Dutch 
from their part of New Guinea, although on a small scale, 
derive some trade The part of New Guinea into which 
we penetrated, was in latitude 5 0 30' S., and ran about 
500 miles on the winding river, the course of which may 
be seen on the chart appended, and it almost forms a line 
of demarcation between that part of New Guinea claimed 
by the Dutch, and that remaining as yet unclaimed by 
any nation. 

“About the Fly River, as far as I could judge, the natives 
appear less numerous than I have seen in other parti of 
New Guinea, and the land is cultivated in a smaller 
quantity, so that m this part of New Guinea the settler 
will not find the same difficulties which I have pointed 
out on former occasions when speaking of the south¬ 
eastern peninsula, where the natives are more nume¬ 
rous, and possess and cultivate all the best land. I 
have appended Baron von Mueller's report on my collec¬ 
tion of dried plantsand on the return of Prof. Liversidge 
to Sydney he will report on the small collection of minerals, 
&c , I submitted to him for examination. On a day not 
far distant I hope to give the ethnological report on the 
natives, their weapons, &c. f alio on the mammals and 
the birds collected, the latter consisting of about fifty 
species, many of which are new, or only recently described 
from specimens obtained during my first visit to the Tly 
River. 1 have also a rich collection of reptiles, fishes, 
both of salt and fresh water, some beetles, and some fresh 
water and land sheila I confidently expect that the voyage 
of the Neva will he remembered by those who take an 
interest in New Guinea, and by the scientific world" 

1 Some extract! from thii wort glvea in our Uit Uni*, p. 438. 
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THE PHYSIOLOGICAL ACTION OF LIGHT * 
II. 

T\ETERMiNATION of Electro-motive Force. —Soon 
^ after the first experiments were announced, certain 
physiologists said that although the results of the action or 
light which I have just described may be observed, to say 
there was a change in the electro-motive force, as stated in 
the earlier communications, was not correct. That the 
effect was due to an alteration in the electro-moLive force 
had been proved, but experimental details were rest rved for 
the second part of the investigations. At first Sir William 
Thomson's electrometer was used, but the amount of 
electric potential to be measured was too small to get 
good results. Another plan of determining the electro¬ 
motive force was adopted. This was the method intro¬ 
duced by Mr. Latimer Clarice, the eminent electrician, 
and described in his work on " Electrical Measure¬ 
ments." The instrument devised for this purpose is 
called by him a Potentiometer, and measures electro¬ 
motive forces by a comparison of resistances. Practica ly 
we found the Daniell's cell far too strong a battery to use 
11 a standard of comparison. A thermo-electric junction 
of bismuth and copper was substituted for it One end 
of the junction was constantly heated by a current of 
steam passing over it, the other being unnwrsed in melt¬ 
ing ice. The electro motive force of this thermo-electric 
junction, as estimated many years ago by Regnault, is 
extremely constant, and is about the part of a 

Darnell 1 ! cell. By means of this arrangement the follow¬ 
ing results were obtained .—The electromotive force of 
the nerve-current dealt with in experiments on the eye 
and the brain of a frog vanes from the <jj 0 th to the 
of a Daniell's cell Light produced an alteration 
in ihe electro-motive force. This change was, in many 
instances, not more than the roAnoth of a Daniell's cell. 
But though small it was quite distinct, and proved that 
light produced a variation in the amount of the electro¬ 
motive force. By the same arrangement the gastroc¬ 
nemius muscle of a well-fed frog gave ^Lh of a Daniell, 
the same muscle from a lean frog which had been long 
kept, gave |[ Q th of a Daniell; and the sciatic nerve of 
the well-fed frog z J fl th of a DanielL Dr. Charles Bland 
Radcliffe states, in his 11 Dynamics of Nerve and Muscle," 
p, 16, that he obtained by means of Sir William Thomson's 
quadrant electrometer, from a muscle a positive charge 
equal to about the tenth of a Daniell's cell, a much greater 
amount than ascertained by the method I have just de¬ 
scribed. 

The electro-motive force existing between cornea and 
posterior portion of the sclerotic in a frog amounts to 
,} D th part of a Daniell, and between the cornea and 
cross section of the brain is about four-fifths of the above. 

Effect of Temperature on the Eye of the Frog .— From 
numerous experiments on the irritability of muscle in¬ 
duced by the excitation of nerve, it has been satisfactorily 
proved that a temperature of about 40° C. destroys the 
action of motor nerves in cold-blooded animals. Up to 
the present time we are acquainted with no observations 
as to the temperature at which a terminal sense organ be¬ 
comes incapable of performing its functions. Having 
satisfactorily proved that the retina is the structure in, 
the eye producing the electrical variation observed, it be¬ 
comes evident that as long as this phenomenon can 
be detected the retina it still capable of discharging its 
normal functions. In order to investigate thoroughly the 
effect of an increasing temperature on the sensibility of 
the retina, a method of procedure was adopted of which 
the following may be taken as a general account ,— 
A frog was killed, the two eyes removed rapidly from the 
body ; the one eye was placed on electrodes and main¬ 
tained at the ordinary tcmjperature of i6°C., while the 

1 Friday tvnning Locum by Prof Jinn Dow, U A, it ih« Royil 
Iiytfeudoa, March 31, 1876. &•* Natuu, vuL viii. p. a 04. Coo tin ned from 
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other was placed on similar electrodes contained in the 
interior of a water bath having a glads front, the sides of 
the air chamber being lined with black cotton wool satu¬ 
rated with water Into this chamber a delicate thermo¬ 
meter was inserted, and the currents coming from the two 
eyes were alternately transmitted to the galvanometer every 
five minutes by means of a commutator, the temperature 
and the electrical variation produced by the same amount 
of light being noted in each case. The general results are 
shown in the follow.ng tab'e : — 


Table showing Comparative Effect of Temperature on 
Sensibility of Frog’s Eye . 


Etc kept continuously u 
16 ° C. 

E)d at d ffarcDl Temperature* 

Initial Effect 

Final Effect 

Temperature j 

Ini ml Effect | 

Final Effect. 

55 

28 

16 0 C 

S8 

21 

61 

28 

I9°C. 

55 

|6 

53 

27 

24" C 

85 

■4 

53 

39 

29 0 c. 

97 

5 

53 

45 

29° c 

IOJ 

-4 

60 

45 

37- G. 

38” c. 

65 

—3 

60 

5° 

65 

—4 

& 

4i 

40 

i 

43° C 

43° C. 

12 

do effect. 

—5 

no effect 


The initial amount of current was, however, increased 
on the whole by the action of the higher temperature, 
thus showing that the sensibility to light does not depend 
on the amount of current circulating through the galva¬ 
nometer. It will be observed, on inspecting this table, 
that the eye maintained at the temperature of 16° C. 
remains tolerably constant in i s initial action, although 
it gradually gels more sluggish, whereas the final effect 
steadily riser On the other hand, in the case of the eye 
subjected to a higher temperature, the initial effect teem* 
to have a maximum about 29° C., then gradually dimi¬ 
nishes, and vanishes about 43° C, the final effect con¬ 
tinuously falling and being actually reversed. To succeed 
in this experiment it is necessary to heat ths electrodes 
which are to be used in ihe water bath up to 4°° ( C., in 
order to be certain that no changes are induced in the 
electrodes themselves that might be mistaken for those 
above mentioned. An eye that had been placed in dilute 
salt solution along with lumps of ice was found to have 
the usual sensibility to light. 

Effect of Temperature on the Eye of Pigeon,— Having 
succeeded in experimenting with a water-bath in the 
manner above described, it appeared interesting to ascer¬ 
tain if the eye of a warm-blooded animal would be bene¬ 
fited by being maintained at the normal temperature of 
the body. The head of a pigeon was placed in the water 
bath at a temperature of 40° C., the eyes were found 
sensitive to light, the action, however, being always a 
negative variation ; but instead of vanishing quickly as it' 
does at the ordinary temperature, kept up its activity for 
at least an hour. For example, in one experiment, the 
electrodes bemg placed on the corneas so that the cur¬ 
rents were balanced, sensibility was active for an hour 
and a quarter, but half an hour later it had almost disap¬ 
peared. In this experiment the sensibility of the eye is 
shown by the large deflection produced by a single candle 
at different distances, thus .— 

Diotmnca of Uodla Dwiiiooa of Galvanometer 

from Eye. Sale 

9 feet IOO 

6 feet. 180 

3 frtt. 2 J° 

l foot . . 

Sensibility of the Optic Nerve. —When the return fc 
entirely removed from the eye-ball, and the optic nerve is 
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■till adherent to the sclerotic, no effect of Hght cab be 
detected. It now appeared possible to examine this 
question by repealing Donderrs experiment of focussing 
an image on the optic dise in the uninjured eye, when no 
electrical disturbance ought to occur. This was done in 
ihoe>e of the pigeon, but an image free from irradiation 
on the optic disc could not be produced, and consequently 
there was always an electrical effect observed. 

Exhaustion and Stimulation of the Retina .—When the 
same light from a fixed position is allowed to act on the 
eye for successive intervals of time, say two minutes of 
light and two minutes of darkness, it gradually falls off 
in electrical sensibility. Thus, a candle at nine inches 
gives ihe following results when successively used as a 
stimulus ;— 

Initial Effect. Final Effect 


1 st experiment 
2nd „ 

3«1 >. 

4th „ 


259 254 
171 276 
140 . . 282 
122 274 


These figures show a rapid fall of the initial effect. 
In these circumstances, it is evident that the image being 



Diagram aJiavuif iba racwging portion of Regnauli's Chronograph a a, 
limbs of record tag fork, worked by cloctro-magnau, a c c, solatia on 
lmb of recording 1 using fork, a u, leverv in connection wiik annuarea 
of electro-mag imhi, f f. and hearing markers, dd, whick, along wh c, 
record on c, a strip of blackened paper passing over pulley 


always localised on the same minute portion of the retina, 
only a few of the rods and cones of that structure are 
really exhausted. If the eye be allowed repose in the 
dark for a period of from half an hour to an hour, it will 
regain as much aa triple ihe exhausted sensibility. But 
another mode of proving that only a minute portion of the 
retina waa affected was to show that an alteration of 
position of the mage by a slight movement of the lumi¬ 
nous body was followed by a new electric variation. In 
order to vary and extend the action of a retinal image it 
is necessary to suspend a steady lamp by means 01 an 
iodiarubber cord, or spiral spring, so as to be able, 
by inducing vibrations in any direction, to stimulate in 
rapid succession different retinal areas. On oscillating 
a pendulum of this kind, an electrical variation is ob¬ 
served whenever the amplitude of the vibrations is 
increased* and by inducing a combination of vibrations, 
the electrical variation observed corresponds to what 
would be found if the luminous intensity were sixteen 
times aa great aa that of the station; ry light. Similar 


experiments may be made by throwing an imago from a 
small silver mirror connected with a metronome. The 
rapid exhaustion of the eye may be mo it readily demon¬ 
strated by cutting off the anterior half of the eye, leaving 
the vitreous humour in cornice with the retina, observing 
the effect of a candle, and then subjecting it to the action 
of a magnesium lamp. The sensibility will now be ertor* 
mously diminished. The electrical variations resulting 
from the respective actions of a candle and a magnesium 
lamp placed at the same distance from the eye were as 
follows :— 

Initial Efface Final EffacL 

Cudl<" ... . 78 

Mignei urn lamp 120. 135 

This experiment proves that an Increase of 200 per cent 
in the illuminating power of a source of light only triples 
the electrical effect. Thus the eye becomes less sensitive 
, as the illumination increases. 

| ChronomeUical Observations — K series of experiments 
have been begun with the object of measuring the time re¬ 
quired from the initial impact oMight before electrical varla 
tion is produced. As the electrical variation has been shown 
to agree with our consciousness of luminous effects, it be¬ 
came an interesting point to ascertain whether the time 
occupied by the action of light upon the eye of the frog is 
similar to the time occupied in 11s action upon the eye of 
inan A good many years ago, Prof. Dondera and his 
pupil, Schelske, performed a number of experiments by 
which they determined that the time required by the 
human being to observe light and to signal back the im¬ 
pression occupied about ^th of a second. That is to 
say, ^th of a second is occupied by the action of light on 
the eye, the transmission of nerve-current to the brain, the 
change induced in the brain during perception and voli¬ 
tion, the time for the transmission of ihe nerve-current to 
the muscles, on signalling the result, and the time occu¬ 
pied by muscular contraction. The true period of latent 
stimulation in the case of man must therefore be a very 
small fraction of a second. In order to attempt a solu¬ 
tion of this problem a chronograph made by Dr. Kdnig, 
of Paris, was employed. A diagram of the recording por¬ 
tion of the instrument is given above. The experimental 
arrangements were as follows . the galvanometer, the eye 
apparatus, and the chronograph being in separate rooms, 
one observer was stationed at the galvanometer for the 
purpose of signalling the moment the needle worked, 
which was recorded by one of the markers D in the 
diagram, the other marker being used to register the time 
of initial action. 

The first experiment was to transmit at a known 
moment, through the eye circuit in the dark room, a 
quantity of current equal in amount to the electrical 
variation produced, when the eye was stimulated by a 
flash of light from a vacuum tube, and to record the 
difference of time between the origin of the current and 
the observer’s signal from the galvanometer. 

The second experiment was to flash a vacuum tube at a 
known moment in a room where the eye was placed, 
and to record as before the instant the galvanometer 
was effected. From the first observation we ascertain 
the minimum amount of time necessary to overcome the 
inertia of the instrument, the observers personal equa¬ 
tion, and the signalling under the conditions of the ex¬ 
periment. If this result is subtracted from the record 
of the second observation, the difference will repre¬ 
sent the latent period of light stimulation. From a 
large number of experiments made on the eye of the 
frog we have found the latent period amounts to less than 
^tyh of a second, but its absolute value must be ascer¬ 
tained by some method not liable to the variations that 
are inevitable to the process described. Altogether the 
problem is one of great difficulty, but further Investigations 
are m progress. J, D< 
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ASTRONOMICAL BrBUOGRAPHIES 

"pROF. HOLDEN, of tht Observatory of Washington, 
L UiS., lately read to the Washington Philospphi- 
cal Society a paper on a< Special Astronomical Biblio¬ 
graphies,” in which a careful comparison of one section 
If the 11 Reference Catalogue of Scientific Papers," by 
Mr. E. B. Knobel, F.R.AS. (lately mentioned in these 
columns), was made with a MSS. catalogue on the same 
subject (nebulae and clusters) which Prof, Holden had 
compiled for his own use. Only one misprint was found 
{op. at, p. 377, for Comptes Rendus , vol. 28, p. 537, read 
p. 573) and only one omission of a highly important 
paper, the “ Side rum Nebulosorum Obiervationes, Hav- 
nienais" of D’Arrest. The list of works given by Mr, 
Knobel might be still further extended, but in its present 
state it is very accurate and extremely useful. 

A list of bibliographical works available to the astrono¬ 
mer for consultation is given, which we extract *— 

1. WciDLBR, 11 Bibliographia Astronomica,” &c., 1755, 
8 vo. 

2. Scheibel, “ Astronomiiche Bibliographic,” &c., 
1789-98, 8vo. 

3. Lalande, " Bibliographic Astronomique,” &c., 1803, 
4ta 

4 Riuss, 11 Repertorium Commentationum/ 1 &c., vol. 
v. 1804, 4to. 

5. Young, u Natural Philosophy,” vol ii. pp 87-520, 
2 vols., 1807, 4to. 

6 Sohnke, “Bibliotheca Mathematica,” &c., 1854, 
8 vo. 

7. [Schumacher]. “ Catalogue des Livres Compos ant 
la Biblioihtque de heuf Prof. Schumacher, Part 1, 1855, 
8vo. 

8. Struve, u Catalogus Librorum in Bibl. Spec. Pul- 
lovensis,” 1858, 8vo. 

9 Royal Society, “ Catalogue of Scientific Papers," 
6 vols., 1867-72, +to. 

to Darboux et HoUEL, Bulletin des Sciences } &c., 
8vo. {serial). 

11. Poggendorf, “ Diog.-Liter. HaadwOrterbuch,” 2 
vols., 1863, 8vo. 

12. R. Wolf, Sonnenflecken-Literatur , A sir Mil 1, 8vo. 
{serial). 

13. R. Wolf, 11 Handbuch d. Mathematik,” &c., 2 vols., 
1872, 8vo. 

14. Carl, “Die Principien d. astr. I ns t rumen ten- 
kunde," 1863, 8vo., p. 161 [Literature of Micrometers]. 

15. Belgium Academy of Sciences, u Bibliographic 
Acaddmique,” 1875, 8vo 

16. St. Petersburg Academy of Sciences, “Ta¬ 
bleau Gdndral,” dec., Part 1, 1874, 8vo. 

17. Engelmann, 11 Literatur d. astronomiiche Nach- 
richtcn * dec., Bessel’s Abhandlungen, 1876, 3 vols, 4to. 

18L KNOBEL, “Reference Catalogue of Astronomical 
Papers and Researches." Mon . Not. R.A.S. 1876, Nov. 

19. Holden, 11 Index Catalogue of Works on Nebula 
and Clusters of Stars, 1876,” MS. 

Almost any desired paper may be at once found by 
means of these works, and Nos. 3, 4, 8, 9, ir, 16,17, and 
18 are practically indispensable. 


MENDELEEF'S RESEARCHES ON 
MARIOTTE'S LAW 

TN compliance with your request 1 hasten to make known, 
1 through your esteemed journal, to the scientific public of 
England, the results of my researches on the Boyle-Marietta Law. 

Special reasons Which 1 have explained In the Russian Journal 
of Artillery (August, 187a), urged me to undertake new re- 
sdsnhea on this law. They are briefly as follows 1— 

l. It is Impossible to admit In theory that under pnvurea 
Infinitely great gases can be oopdensed Into a volume infinitely 
stoall ] or, in other words, that U is possible to Introduce into a 
stale volume an infinitely gnat mass or condensed gan Although 
fauttely great pressures be practically muepHsahle they ta per¬ 


fectly perceptible to the mind; ai to an infinite condensation of 
matter it U quite incopceivqble, otherwise we must admit thy, 
exulence of an atomic substance without volume. The experi¬ 
ment of Cagniard-Lstour developed and verified by MM. Wolf 
prion, Andrews, and myself lead ua to an inevitable con¬ 
clusion, vit, that at a certain known temperature all gases 
and vapours can no longer be transformed under any pressure 
into liquid, but remain in the gaseous state, endowed with elss- 
1 icily, but deprived of cohesion, At a lower tempersmre the gal 
may he transformed into liquid; but at a higher temperature it 
remains gait whatever be the pressure. I gave to this tempera¬ 
ture {Lud, Ann., t. 119, p. 11) in i860 the name of “tempera¬ 
ture of absolute ebullition ,” in 1872 Dr. Andrews gave it tj^e 
name of “critical pomL" 

Imagine a man of gas at a temperature higher thin this, and 
suppose that this mass is subjected to pressures always increasing j 
if the Boyle-ManoUe Law is accurate the volume ought to diminish 
m inverse proportion to the pressure. If we represent Ihh 
same mam of gas at a temperature a liule less thsn that of abso¬ 
lute ebullition, the gas transformed into liquid will cease to be 
compressed as before, as the Boyle-Mano'te Law requlrefl- 
Conxquently, there is no douht that we ought to come 10 the 
paradoxical conclusion .—A gas can be more compressed than a 
liquid or solid. Aa there is reason to believe that oxygen at 
1 he ordinary temperature is hotter than at its temperature of 
absolute ebullition, the Boyle-ManoLte Law being admitted, 
under a pressure of 2,000 atmospheres, we ought to finda specific 
weight of oxygen greater than that of sulphuric acid, and Ihe 
pressure being 10,000 atmospheres, its denpity would reach that 
of mrreury. But it 1* impossible to admit this, judging from 
what wq know of the relation which subsists between the atomic 
weight of the elements and their density in the free state, as well 
as in their combinations with other elements. It is sufficient to 


indicate that a very great density u the peculiar property of 
combinatkms, the elements of which are endowed with a con¬ 
siderable atomic weight. Consequently, it cannot be admitted 
that elements having 10 small an atomic weight as oxygen can be 
condensed to any very considerable degree, no matter hi whit 
state. We must then conclude, d prion, that under high pres¬ 
sures the Boyle-Manotie Law is inapplicable. 

2. The researches of Romford, which date from lapt oen- 
lury, relating to the density of the combustion gases of powder ; 
also the researches of M. Nalterer, on the compressibility of 
gases Ii]ct oxygen, the oxide of carbon, hydrogen, and air, made 
in Ihe yean 1850 et seq , are completely m accordance with the 
conclusions staled above, and show that under high pi* Mu re 
guns are endowed with a positive compressibility analogous to 
that of solid or liquid bodies. I mean by positive compres¬ 
sibility that property by which bodies, m proportion to the 
increase of pressure, diminish in volume lees rapidly dun 
the premgrei increases. In cares where the Bqylc-h^qriOita 
Law is found exact, the product pv of the pressure j f into the 

volume v remains constant; and =1 a When the com- 

ap 

premibility is positive this product p v increases together with the 

a crease of the pressure, and consequently ^ v - > a 

dp 

3. At Ihe same time MM. Dcsprelz, Regnaulr, and msny others, 
have conclusively demonstrated that gases like carbonic and sul¬ 
phuric add, which are transformed into liquids under co ne id e- 
rable premure, possess a negative compressibility, so that for them 


< a M. Regnault has found the same negative ump d 

siJbifity for air, nitrogen, and the oxide of carbon under pressures 
higher than that of the atmosphere as far as thirty. It necessarily 
follows that lithe data of MM Regnsult and Natterer are cornet, 
the negative oompreuibility of air becomes under a certain pressure 
above thirty atmosphere?, equal to zero, and therefore positive. 

When ^ y ■ a, Mariotte’s Law is verified. Consequently 

there is a certain pressure above thirty atmospheres under which 
Mariotte’s Law is applicable; under pressures below that point 
the ixnnpi—ibllUy is negative; under pressures above ihe same, 
it becomes positive and remauu so to the end. 

4. Although there is no doubt that the Boyle-Mariotta Law 
la not ngDnntsly applicable even under moderate pressures,.yqt 
the prevailing doctrine, so rich in instruction on the nature of gusts, 
which deduct! all their properties from the vis viva .which ani¬ 
mates their molecules, ndmjts tha supposition that in the rare¬ 
faction of gases tha dntauem between these molecules increase to 
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s*oh an extent that their mutual attraction U destroyed j and in 
this cue giu> comply exactly with the Boyle-Mariotte Law. On 
this hypothesis the law becomes a limit towards which every 
gee tends in proportion u the distance between its molecules 
incieuei, and in proportion u their vu vtva and the rapidity of 
their motion increase. 1 hat Idea finds no support in facts. If it 
were accurate, then, at a certain high temperature, gases, espe¬ 
cially thoae whose density is not great ana whose particles are 
endowed with a very great rapidity of movement, ought to con¬ 
form rigidly to the Boyle-Mariotte Law; but this is inconceiv¬ 
able, leading, in fact, to the paradox examined above. More¬ 
over, the res arches of M Regnault on hydrogen, the lightest 
of gases, have ihownthe vciy opposite, hydrogen being positively 
compressible under pressures only a hale higher than that ot the 
atmosphere. It indubitably follows that in reference to the 
diminution of a mass of a gas filling a certain volume and the 
increase of the rate of movement o? the molecules, we cannot 
expect a rigorous compliance with the Boyle-Mariotte Law. But 
we roust make certain of finding positive errors, and the follow¬ 
ing are the grounds which urged me to have recourse to new 
experiments in reference to the application to gases of the law 
with which we are dealing 

These grounds were explained by me in 1872; since then 
similar ideas have been publisned by many oLhen Never¬ 
theless, so far u 1 know, these ideas are far from having been 
generally adopted Into science. It is evident that to combat an 
established opinion, a single d prwti conclusion is insufficient, 
new researches are neceisaiy, all the more that doubt may arise 
m the mind on the accuracy of the data of experiments, not only 
■uch as those of Rumford and M Natterer, but even those which 
the celebrated experiments of M. Regnault have established. Oa 
examining critically the processes of the last-named eminent 
experimenter, we may not be able to discover any ause to ex¬ 
plain the positive deviations which he has obtuned for hydrogen, 
although it u possible to admit that the negative deviations depend 
on some defects in expenmenung New experiments and re¬ 
searches thus became indispensable ; above all, for the purpose of 
verifying the data of MM Regnault and Natterer, following 
methods not leu precise than those which these observers em¬ 
ployed. Thus it was specially necessary to experiment on the 
compreuibiiity of gases under pressures leu than that of the 
atmosphere, seeing that until 1872 there had been no accurate 
researches on this point. 

I distributed as follows the work undertaken by me In 1872 :— 
1 commenced with pressures less than the pressure of the atmo¬ 
sphere, and I passed from that to pressures which exceeded 
those einployed by M Regnault, For the latter purpose I 
devised in '1872. and have now constructed, a compound 
manometer, containing alternate columns of mercury and of 
water, and permuting the measuiement of exceedingly great 
pressures by means of a large number of very low columns 
of mercury. However, at present I shall not dwell upon 
this side of the researches, aeeing that the experiments are still 
being aniedon; I shall only endeavour to explain the main 
p >mts of the practical processes, and the results obtained under 
small pressures. The first experimental researches made by me 
on the compressibility of sir under pressures less than that of the 
atmosphere were mods by means of very simple apparatus. 
Imagine a vessel A terminated above and below by tubes. The 
upper tube is always in communication with a syphon baro¬ 
meter, or, as I call it, a boro-manometer In this apparatus the 
height of the column of mercury mea urea the elasticity of the 
gas in the vessel. It is easy to make the volume of gas in the 
baro> mono meter remain the same all the lime, notwithstand¬ 
ing the variety of pressures. To accomplish this It is only 
necessary to arrange so that we may at pleasure in crease 
or diminibh the quantity of mercury in the bars-manometer. 
The lower tube of A serves to introduce and to withdraw 
the requisite quantities of mercury Ii is not necessary to see the 
height of the mercury in the vessel; the mercury hire serves 
only to measure the volumes, and consequently, if wo close the 
tiecaing-tube by means of a cock, and if by means of an empty¬ 
ing tube We allow all the mercury in the vemel to escape^ we 
may aaceftain the capacity of the whole reservoir \ by emptying 
only a part of it we may ascertain the volume of the gas at each 
m o m ent. Thus the weight of the mercury, directly observed by 
means of a balance, gives immediately, in all my researches, the 
volume occupied by the gas in each particular cam The first 
experiments made In 1673 on air, showed me that sir under 
pressures lower than that 01 the atmosphere pnssrmrs a positive 
compnmibtliiy, and that the smaller the pressure the asm are 
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the divergences presented by air from Boyle’s Law increased. 
The first apparatus was constructed In a vary simple manner ; 
some errors might be suspected, and this is why I am not con¬ 
fident of the results obtained. I therefore constructed a second 
and a third apparatus, modifying successively not only the dim eon 
■ions, but also the very construction of the details of the 
apparatus. I then arranged a fourth apparatus, by mnani of 
which, with Michel Kirpucheft^ whose death is a sensible lorn 
to Russian science, I made numerous obseivations. The teport 
of these experiments was given by me in 1874 to the Russian 
Chemical Society, and printed in the Bwltttm of the St. 
Petersburg Academy of Sciences. The experiments themselves 
are described In considerable detail In voL 1. chap 9, of my 
work “On the Elasticity of Gases. 11 It 19 impossible to desoibn 
in an article the great number of particulars which belong 10 
these researches ; we are limited to the more important details 
which I have introduced into this inquiry, os also into my sub¬ 
sequent investigations. 

The normal metre and normal kilogramme which I employed 
were compared with the Paris standards at the Conservatoire dee 
Artset Mdtien in concert with M. Treioa; their sub-divisions 
were then carefully verified. 

I had to work a long time at the construction of the baro¬ 
meter, and I found oat a new process for constructing this appa¬ 
ratus, which consists specially in terminating the end oT the 
barometric chamber by a capillary tu< e bent downwards. By 
meani of this lube it is possible to expel the ls»t traces of gas 
which remain in the vacuum, and thus to show the experiment 
of obtaining an absolute vacuum, t c., to construct a biromeitr 
such that with the diminution of the volume of the chamber the 
indications do not vary. The construction of two barometers 
with a common chamber and a single descending capillary tube 
affords an easy means oi obtaining with the greattit precision 
the determination of the feeblest tensions in the harometrh, 
chamber. It is only nreetsary to direct the telescope of the 
cathetometer to the top of the column of mercury in one of the 
barometers when the mercury iu the other is at its maximum 
height, and when the volume of the vacuum is very small; then 
pouring out the mercury contained in the other barometer, and 
thus diminishing the pressure which acts upon the vacuum, we 
may increase its capacity Then the Least qusntity of gas con¬ 
tained in the vacuum will give an increase of height in the baro¬ 
meter observed Dr constructing the barometer with the 
greatest care, and filling it with mercury distilled according to 
Weinhold’s process, u 11 possible, as our numerous researches 
with M. Hemilian have proved, to obtain a perfect barometer 
requiring no correction for the tension of air which may re¬ 
main in the vacuum. This result is obtained solely by means 
of the capillary tube reierred to above. The process shows, 
moreover, the possibility of constructing barometers without 
boiling the mercury and without removing them from the posi¬ 
tion which (hey are ultimately to occupy. Here then is an un¬ 
doubted improvement in the construction of an apparatus so 
important as the bare meter, in a great number oi physical 
researches. 

Next a very long time and a great number of trials were 
necessary in order to attain the desired accuracy in measuring 
heights. I always employ the comparative method, consisting 
in placing beside the height to be measured a standard metre, 
well tried beforehand in all connections Mv normal measures 
are generally in the form of tubes, in the inside of which Is in¬ 
troduced water which enables me to appreciate at each moment 
the temperature of the measure, and if necessary even to change 
it Ths telescopes of all my cathetomelers are fitted with micro¬ 
meter eye-pieces, carefully constructed by our engineer, 81 . 
Brauer, justly noted for his long residence at Pulkovo, and for 
the construction of a great number of astronomical and magnetic 
apparatus. Betides the central cross-wire the micrometer eye-piece 
is fitted with one movable wire, or lull be Ur, with two movable 
wires. The fixed wires passing by the optical and geometrical 
oentre of the teleicope fitted with a level lenstb.'e to about a-t'm 
directed towards a point of tha object whose height Is to be deter¬ 
mined. Then both telescopes fastened to the same csihstomeUr, 
or belter to two small separate cathecomcters, are directed to tbe 
normal measure arranged at the aide, and the double movable 
win serves to determine the distance of the fixed wire from the 
narest lines of the normal measure. This last Is placed at such 
a distance from the column whose height is being determined, 
that tbe measure and tbe object may be diitiuctly visible without 
changing the p o si t ion of the eve-piece. Every variation in the 
poemon of the eye-piece may derange the position of tha optical 
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cflOtoj this ii why latterly I use txclusivtly cathetometric 
telcioepo, in which Iht distance of the eye-piece from the ob¬ 
jective cannot undergo any change. On the other hand, it u pos¬ 
sible to move the lunette if the cothetometer itself is in the rest 
where It is Axed ; which is not seldom necessary in practice, By 
using a considerable magnifier and an Illuminator of the columns 
of mercury very carefully combined, it is possible to observe the 
columns with a precision carried to thousandths of a millimetre ( 
10 that the error in appreciating the height dees not exceed 
o Ol mm. Everyone who has worked with the ordinary eatheto- 
meters and who has used their scales for measuring height*, knows 
that the accuracy of the measurement by means of such apparatus 
never exceeds mm., and that often he makes errors which 
reach tenths of a millimetre. It is sufficient to refer to the varia¬ 
tions of temperature infallibly due to the presence of the observer 
In the construction applied by me, these reasons, ss well as 
many other causes of error, do not exist at all 

Although for the barometers and the baro manometers I always 
use tubes of large diameter, exceeding 17 and very often even 
20 millimetres, nevertheless I have thought it proper to verify 
the capillary depression of the mercury depending on vauous 
diameters of the tube and various heights of the meniscu*. A 
very extensive research has been made in my laboratory by 
Mile Goutkovsky, and the results which she has obtained have 
obliged me to change the data which we possesion the depression 
of mercury. I cite one example from many which are in my 
work on “ The Barometric Levelling and on the Application of 
the Syssotomcr to that purpose ” The diameter of the tube 
being 9 606, and the height of the meniscus— 

06 08 10 1'2 1 4 millimetre, 

the depressions are— 

0162 0235 0312 0380 0458 ,, 

numbers difieung from those generally adopted, according to 
which for a height of the meniscus 1*0, Lhcre ought to be a 
depression of o 460 for the diameter 8 606, 

Dl Mendelkeff 

( 7 0 be continued 


OUR ASTRONOMICAL COLUMN 
The Suspected Ini ra-Mercuriai. Planet.—M Levcmer 
has issued an ephemeris of positions of the hypothetical planet, 
interior to Mercury, derived apparently from the two orbits to 
which reference was made last week as representing the observa¬ 
tions upon which Lhe general formula was founded, with equal 
precision, and If the planet should not be met with in transit 
across the sun’s disc between March 21 and 23, use may be 
made or M. Leverrier’s ephemena to examine with large tele¬ 
scopes the positions or the greatest elongation westward in the 
two orbits. The differences of light ascension and declination 
from Lhe cun about Lhefe tunes are thus given — 



Orbit I 1 

Orhii 

IT. 


DilF R A 

LhiT dad. 

DiiF R A 

Diff decl 


m. 


ni 

m 

March 28 

-38 4 

- 2 6 | 

- 3 »* 

- 2 6 

29 

-404 

2 6 

- 42 0 

18 

30 

-404 . 

..-28 

-44 8 

- 29 

31 

• - 39*2 

- 2 6 1 

-452 

- 3 ° 


The observation of Decuppis at Rome in 1839, one of the five 
utilised by M. Levenier, was communicated to the Pans Academy 
of Sciences on December 16 in the same year. It 11 thus noticed 
In the Comftcs Rendu t of that sitting ** M. Decuppis announced 
that on October 2, while continuing the observations which he 
has made upon the spots of the sun, saw a black spot, perfectly 
round, and with well-defined contour, which advanced upon the 
diio with rxpid motion, bo that It would have Lraversed the 
diameter In about six hours. M Decuppis thinks that the ap¬ 
pearances which he has observed can only be explained by 
admitting the existence of a new planet. ” The observation is 
reproduced here, as it appears to have escaped the notice of 
several writers who have recently entered upon this subject. 
Haase mentions it, but does not g}ye particulars. 

Ttyi observation by Mr. Joseph Side both am at Manchester, 


on March 12, 1849, vu communicated to the Literary and 
Philosophical Society of that city, April f, 1873, and will be 
found in the Proceedings, vol. xu. p. log. 11 A small circular 
black spot” wih u watched in its progress across the disc for 
nearly half an hour,’ 1 by Mr. Sldebotham and Mr. G. C. Lowe, 
also a member of the same society. 

D’Arrest's Comet —If this comet is noL detected before moon¬ 
light inter feres m the mornings, it may probably be observed in the 
middle of the ensuing month, where the sky is very transparent 
down to the eastern horizon ; it will then nse rather more than 
two hours before the sun, and the intensity of light will be greater 
lhan when it was last seen by Prof. Schmidt at Athena in 
December, 1870, still its distance from lhe earth will be con¬ 
siderable (I 7) When theoretically brightest, in May, observa¬ 
tions may be made at Lhe observatories of the southern hemi¬ 
sphere At the Cape, Melbourne, and Sydney, the comet will 
rise more than four hours before the sun , Lhe perihelion passage 
takes place on May 10. The following positions willsufhciently 
mdiciLe Us course about that time ,— 


At Ciemwich Noon 


May 2 

R A 

h ra s 

23 l8 l6 

N P li 

. 9 °I 17 0 

Distance from 
Earth 

1 670 

6 

2J 32 13 

9 ° 3*'9 

»659 

10 

23 46 s 

89 47 8 

I 650 

14 

23 59 5 * 

89 48 

I 642 

18 

0 13 28 

88 23 3 

» 63s 

22 

0 26 56 

87 43 6 

1 629 

26 

0 40 14 

87 58 

I 624 


The liiLensity'of light remains sensibly the'same during this 
period In August and September next observations may be 
practicable with very powerful instruments, ns the comet movei 
from Taurus into Orian. 

According to Lhe elements of M. I,cveau, who hu continued 
Lhe investigations on the motion of D' Arrest’s comet, commenced 
on its first discovery 111 Lhe summer of 1851 by M. Viliarceau, 
the dimensions of Lhe orbit in 1S77 are as follow .— 


Semi-axis major 3'5414 

Semi-axis minor 2 7565 

Semi-parameter 2 1456 

Perihelion distance . 1 3181 

Aphelion distance 5 7647 


The peuod of revolution in Lhe ellipse of 1877 is 2434 2 days, or 
6 664 years ; it has been lengthened 104 days since 1851, by tbe 
effect of perturbation from the action of Jupiter, the principal 
disturbance of its motion having taken place in Lhe spring of 
186 1 , when Lhe comet approached the planet within 0*36 of the 
earth's mean distance from the sun. 

Total Solar Eclipses. —It might be worth while to collect 
together and discuss the various notices of the total solar eclipses 
of 1386, January f, and 1415, June 7, in the same manner that 
Prof Schiaparelli and M Colon* have done with the eclipses of 
1239 and 1241, lhe eclipse of 1415 in particular was a very 
notable one from the large excess of the moon's augmented 
diameter over the diameter or the sun , as Baron de Zach states, 
“pluBieun hi*tori eng et presque tons les astronomei en ont parld.” 
Both eclipses were* total at Montpellier, not a common occurrence 
at a particular place in au intei val of only twenty-nine yesis. 


METEOROLOGICAL NOTES 
Mean Atmospheric Pressure in Russia in EtiRort— 
A paper on this subject, by M. RikatchefT, appeared some Lime 
ago m the Refer to nutn jur Meteorology The work is based on 
monthly averages for various terms of years for thirty placet m 
Russia, to which are added the averages for thirty-three placet 
situated in other parts of Europe. A valuable part of the paper 
it that which givts the details of the observations at each place. 
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ffi regards the anon of tha instruments employed and the heights 
above tha lep, 10 far u known The heights of places not yet 
^atannlned trigonometrically are approximated to barometrically 
by a companion with other stations whose heights are known. 
Fmm these data the monthly and annual lsobsn for each milli¬ 
metre (o 039 inch) are drawn on thirteen mapi. It is to be 
regretted that 10 much work, characterised not only by general 
gccuracy, but also by an attention to minute accuracy of detail 
in certain directions, can only be regarded as to a great extent 
thrown away, at least in so far bb regards the inquiry in hand, 
▼1?.' the representation of the facia of atmospheric pressure in 
jliisip, a> that pressure varies by latitude and season, In their 
relation to configuration of surface and the relauve distribution 
pf land and water. The author has failed to see that, in order 
to give a salisfoctoiy solution of this problem, one of the first 
requisites is that the observations at the different stations be for 
the same terms of years, or be reduced to the same terms of years, 
by the process of differential ion. As regards the thirty Russian 
stations, the averages are for periods varying from seven to fifty 
years, and excepting Lugan and Catherincnbnrg, no two places 
BTe for ihe same terms of years. As regards the months the 
result pf this method of discussion js great unsat isfacLonness 
Thus at several places where the averages are only for a few 
years, they not nnfrequently are very different from the 
Isobars which have been drawn for the districts where they 
are situated. Still further, the anomalous directions of several 
of the isobars, such as I he isobar of 759 millimetres for March, 
cannot be accounted for by the physical peculiarities of the re¬ 
gion trsvened by the anomalous portion of the curve , but an 
examination of the facts suggests that the anomaly is probably 
due to the simple circumstance that exceptionally high or low 
monthly means of particular years are included ill I be averages 
pf aopie Stations, whilst at other neighbouring stations observa¬ 
tions were not made during these exceptional months. The 
annmtl isobars arc necessarily more satisfactory. It may, how¬ 
ever, be noted that If allowance be made for the correction for 
gravity, according to latitude, which has been employed, a cor¬ 
rection which for several reasons is objectionable, the annual 
isobars for Russia are substantially the same as those published 
by Mr Buchan, even though these were confessedly a first ap¬ 
proximation, giving only the broad features of the distribution 
of atmospheric pressure over the globe. Much more is now 
required than this, seeing that the data since acquired would 
enable us to draw the Isobars with a precinon sufficient to show 
not merely their general change of pwuiion with season and lati. 
tilde, but also the exact forms impressed on the curves by their 
position with reference to large masses of land and water In 
solving ihis problem, what is required from Russia are tables of 
tfte monthly means of each year during which observations have 
been Rwdf it each *taiion ( corrected fpr instrumental errors now 
ascertained—tables, In short, similar to Lfioie published by Dr. 
Bujs Ballot for many places in Europe, m the Annals of the 
Dqtp^ Meteorological Institute for 1870 

Meteorology of Mauritius— The Mauritius Meteors- 
topical Results and Meteorological Reports for 1874 and 1875, 
have been received, which are deserving of special notice fiom 
the increased vigour and efficiency wuh which they show meteo¬ 
rological research to be prosecuted m that part of the globe. 
In addition to the usual elaborate summaries, the Results for 
1875 contain a noteworthy addition In the form of two Tables, 
ooe giving the hourly means of the atmospheric pressure of the 
Months daring 1875 deduced from the barograph curves, and the 
other die umc means from the term-day observations made at the 
observatory from 1853 to 1871 Tables ihowing the hourly read- 
fags for each day were prepared but are not printed in the^juftr. 
If this be due to want of fundi to meet the expense of publiadon 
It Is Id be hoped that the difficulty will he got over in next pub¬ 


lication, on account of the great value of such hourly readings in 
many meteorological inquiries, but more particularly in connec¬ 
tion with the gales and hurricanes of the Indian Ocean, which 
are so carefully detailed by Dr. Meldrum in the Results. The 
examination of these readings and the hourly observations of the 
wind could not fill to suggest conclusions of the utmost value in 
their bearings on systems of storm warnings for tropical countries 
such os we recently sketched in Nature (vol. xv. p. 261) for the 
Bay of Bengal In the Annual Report t or 1875, it Is stated In the 
course of a discussion on sunspots and rainfall, that since the 
photoheliograph has been in use at the Observatory the sunipoLs 
have been compared with the daily weather, and that, so far os 
the observation 1 have gone, the] results are in conformity with 
those for longer periods, both the rainfall and the velocity of the 
wind having been greater when the spots were most numerous. 
Thu increase of the velocity or the wind with an increase of 
bum pots is a point of first importance when viewed in connection 
with Mr Lockrer’s suggestion that increased sunspot area im¬ 
plies increased solar radiation, with Mr Blanford’s confirmation 
of this idea from an examination of the results of the solar radi¬ 
ation thermometers in India, and with the result arrived at by 
Mr Clement Ley, showing that with like conditions of pressure 
the wind’s velocity is greatest during those months of the yeaT 
when temperature u highest 

Exi»i oring Balloons for Meteorological Puri-osfs.— 
Since the beginning of February, M Secret an, the optician of 
the Font-neuf, in Fans, has been sending up regularly everyday 
at noon small exploring balloons for the purpose of ascertaining 
the direction of ihe several streams of air and the height of clouds. 
The results are daily published in the Refit Moniteur The 
balloons are given gratuitously by the Grand Magazin du Louvre f 
and are of india-rubber filled with pure hydrogen The diame¬ 
ter is ninety centimetres. M de Fonviclle finds by calculation 
and by leveral experiments, that the mean velocity of elevation is 
about four metres per second Hence to obtain the altitude oj, 
the clouds it is sufficient to observe the balloon with an opera, 
glass, to count the number or seconds necessary to lose sight 
of it owing lo the opacity of the clouds, 4 and to multiply the 
number of secondi by four. It was found that the altitude of 
clouds vanes from 400 to 800 metres, and prospects of fair 
weather are increased in proportion to ihe elevation of clouds. 
The clouds follow the direction of an aerial stream in which 
they are wholly immersed, and ore not placed, as has been 
repeatedly stated, at the surface of separation. The direction of 
the air for the first 100 metres is almost always very uncertain 
and varies according lo unknown causes. This shows that 
anemometers give a very poor idea not only of Lhe velocity 
but also of the direction of prevailing winds, and that no real 
progress 11 to be expected in the knowledge ~of atmospheric 
calculation as long os meteorologists confine themselves to 
taking into account anemometncol observations. Very ofLeu 
two different streams of air are observed, the lower one extend¬ 
ing from 100 to 200 or 300 metres ; under these circumstances 
the weather seems to be particularly uncertain and unsettled. 
Meteorologists, we think, might make use of this method of 
observation with great advantage. 


BIOLOGICAL NOTES 

A Chytsidium with True Reproduction.— Botanists 
are indebted to Dr. L, Nowakowski for a memoir on Pohpha- 
gus euglerur, in which they will find re corded for the fiat time 
the whole life-history of one of the most interesting of thegroup 
of vegetable parasites known as Chytndia First described In 
1B55 by Bail, who was a pupil at Breslau of the illustrious F. 
Cohn, this species has now bad all the mysteries of its life 
cleared up by the researches of Nowekowikl, studying at the 
same onlvenity and under the'same milter. The Euglen* on 
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which it Is parasitic will be well known to mlcroBcopfsts ai a 
group of flagellate Infusoria, at one time found as freely-swun- 
mirg forms, and at another pissing into a resting stage. It is at 
this period of their existence that the Folyphagus attacks them. 
The minute spores are furnished with four or more delicate fila¬ 
ments, which project from the body of the spores like rays. One 
or more of these soon comes into contact with a Euglena, 
bores through its integument, and penetrates into its proto¬ 
plasmic contents j it now becomes a haustorium, increases in 
size, often sends off other filaments, which go on the search for 
other specimens of Euglenrc; in the meanwhde the body of the 
spore grows apace, and, if its hausloria be only fairly successful 
in catching Euglenoc, soon increases to considerable (microscopi¬ 
cal) dimensions, and in course develops into a pro-sporangium. 
Next a little bladder like projection is seen slowly forcing its 
way out from this latter, and at last becomes developed into a 
zoosporangium, from which in time issue the cloud of zoospores, 
and so after a well-known fashion the vegeLative development of 
this parasite is carried on. The presence of a true repro¬ 
duction is, however, the great fact in the memoir Among 
the individuals of Folyphagus developing in the inter¬ 
spaces of the dead Euglena; will be found two forms ; 
one larger than the other, and generally spherical In 
shape, is the female plant, the other, small and more or less 
club-thaped, is the male plant From the former there is a tube- 
hke prolongation which passes into a haustorium; from the 
latter there are several hausloria , these remain thread-like if 
they encounter no Kuglena., or ealaigc when they do. These two 
unicellular plants then conjugate, hut after a somewhat strange 
and novel manner. The protoplasmic content! of the female 
plant projecL through an opening m the cell wall, forming slowly 
an oval mass (gonosphere), with the which a haustorium from 
a neighbouring male plant, coming into contact, there is a cu« 
mingling of the contents of the two plant", and thereby a zygo¬ 
spore u produced ; sometimes these have a quite smooth covering, 
at other Limes they are rou^h, with minute pnckJes. After a little 
rest the zygospore develops a zoosporangium, from which issue 
hwarowporcs, and the cycle is complete. As the result of these 
investigations, the author would place the Chytndia forms in the 
group of the biphomycetes. It mil be observed that though the 
whole contents of two cells go La form the zygospore, yet that the 
dj(Terence in the size of these cells is veiy marked, and that the 
behaviour of the gymecitl cell reminds one of what takes place In 
an oospore. (Cohn's Unit age zur Bint, dtr jytanzen, Bd. u. 
Ilefi 2, 1876) 

CavpTocAMic Flora of Russia. —We notice the appearance 
or the first fasciculus of an important Russian work, by M. 
Sredinsky, being a Catalogue of Russian Cryptogams. The 
work will be divided into five parts. Vascular Cryptogams, 
Musci, Lichens, Fungi, Ch ft race it, and AIgse, each part to appear 
in several separate fascicules. The first fasciculus is a description 
of the Vascular Cryptogams of Southern Russia, Transcaucasia, 
and the neighbourhood of St. Petersburg. Much valuable mate¬ 
rial, collected by Russian botanists, is already ja the hands of 
the author, and many members of the St. Petersburg Society of 
Naturalists have promised Lo supply him with much additional 
material for his valuable work, 

ALGiU of the Gulf of Fine and.— At the last meeting, 
February 28, of the St. Petersburg Society of Naturalists, M. 
Gobi made an interesting communication on the Algae of the 
Gulf of Finland. They are not numerous and have migrated from 
the Atlantic Ocean. Towards the east the red Alg* become rare, 
and all diminish in number and size. It must be observed also 
that the red Alge of the Gulf of Finland have almost nothing in 
common with those of the White Sea, which circumstance is an 
argument against the existence of a former communication 
between the Baltic apd the White Sea advocated by somp 


geologists, but more and more discountenanced by the latest 
explorations. Describing in detail the most important forms of 
red Algcc of the Gulf of Finland, M Gobi exhibited a complete 
collection of them, together with a series of drawings and of 
microscopical plates from the same. 

Botanical Geography of Russia.— The seventh volume 
of the Mtmoirs of the St Petersburg Society of Naturalists 
contains a most valuable contribution to the botanical geography 
of Ruula, by M. Gobi, 11 On the Influence of Lhe Valdai- 
plateau on the Geographical Distribution of Plants, with a 
Sketch of the Flora of Lire Western Part of Novgorod Govern¬ 
ment.” The author begins with a detailed description of the 
orography of the region, of its geological structure, its soil and 
subsoil, its marsheB, lakes, &c , and deals at length with the 
climate of the country Further, after a review of former 
botanical works dealing with the same region, he gives a list of 
plants growing on the plateau (Gl 5 Phanerogams) The fourth 
chapter is devoted to a delineation of the main lopograpbico- 
botanicol subdivisions of the flora ; and the fifth is a detailed 
discussion of the relations existing between the flora or the 
plateau and those of neighbouring tracts After some general 
remarks the author traces here the boundaries of the regions 
occupied by about fifty plants, which boundary-lines run cither 
across the plateau or along its slopes The intrusion of these 
plants from the north, north-east, and south 13 graphically shown 
on three maps accompanying the paper 


NOTES 

Wb understand that the Council of the new University 
College, Bristol, intend shortly to appoint a Principal of the 
College We presume that the claims of science will be well 
considered m the appointment, as the movement to which the 
college owes its origin took its rise in the desire to found a school 
of science for the West of England and South Wales. In the 
interest! of the higher scientific and literary education, we hope 
that the Council may be successful in securing the services of an 
eminent man for so important a post. 

A1 the monthly meeting of the Council of the University 
College of Wales, one of the governors present expressed hli 
intention to give 200/. a year far three years, to be applied in 
such farm as the Council may deem best in connection with tha 
college for the encouragement of scientific agriculture 

The President and Fellows of the Chemical Society dined 
together at Willies Rooms on Tuesday evening, the company 
numbering about 200, and including some or the most distin¬ 
guished nimes'm science Prof. Huxley, m responding to Lho 
toast of the Learned Societies, pointed out that most of the 
younger London scientific societies are offshoot*, or "buds," of 
the Royal Society , the latter, he maintained, now more than at 
any other Lime, needed sympathy and support Prof. Huxley 
alluded with some humour to the extra ordinary claims put in by 
some applicants for a share of the government grant, one gentle¬ 
man alone having asked for 3,000/ out of the 4,000/ Soma of 
the applicants reminded him of the Irishman who requested 
government to give him an appointment in any capacity in 
Church, Army, Navy, or Civil Service, his sole qualifications, 
the applicant confessed, being an inexhaustible fund of animal 
spirits and a keen sense of humour. 

An influential meeting was held at the Mansion House on 
Tuesday m support of the erection of an Imperial Museum for 
India and the Colonies, to which scheme we have already re¬ 
ferred in detail. The proposal met with the warm approval of 
the meeting, and it was resolved that steps should be taken to 
move in the matter, and have a building erected on ihc Thames 
Embankment, on the site of the now demolished Fife House. 

The Morning Pmt of March 15 contains an article on the 
present state of the Loan Collection of Scientific Apparatus, and 
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enumerates a number of collections that after the removal of 
foreign loans still remain to form the nucleus of a per m an en t 
museum. It points out that though the galleries have hid to be 
dosfd In consequence of packing, the lectures have kept up the 
continuity of the scheme, and the apparatus forming the subject of 
the lectures have been brought into Lhe lecture theatre as wanted. 
It adds, 11 There seems a fair probability that the nucleus of the 
permanent collection can be thrown open early in May, 11 

The obstacles hitherto presented to the medical education of 
women in England appear suddenly to have collapsed. The 
enabling Act of last session, introduced by the Right Hon. 
Russell Gurney, which permitted any licensing body to examine 
women for its diplomas, was first of all accepted by the Quean's 
University for Ireland and the Royal College of Physicians for 
Dublin. The example of these bodies has been speedily followed 
by the University of London. At a recent meeting the Senate 
reversed Its decision of two years ago, and decided, by a majority 
of fourteen to eight, to admit women to Its medical degrees. 
Among the majority are found the names of two of the most 
eminent medical men in London, who supported the motion on 
the ground that it was the duty of the University to give effect to 
the resolution arrived at by the Medical Council and by Parlia¬ 
ment, that women should not be debarred from entering the pro¬ 
fession. Since the matriculation examination is the sole avenue 
to all degrees In the University, this examination Is now 
thrown open to women who present themselves with the Inten¬ 
tion of following it up by a course of medical studies. All 
these concessions to the friends of the medical education of 
women were, however, but barren victories as long as the hos¬ 
pitals closed their doors against the admission of female students 
to clinical instruction Every hospital in London to which a 
medical school is already attached has refused this permission j 
and one chance only remained The Royal Free Hospital m 
Gray’s Inn Road is a general hospital containing the maxi¬ 
mum number of beds required by any licensing body, and free 
from the difficulty of having already attached to it a school of 
male students At the instance of the London School of Medi¬ 
cine for Women, the subject was last week brought before the 
Governing Body of this hospital, and a resolution was unani¬ 
mously passed that, since they were the only body in London m 
a position to grant this privilege, it was their duty to throw open 
their hospital to female students. This decision, due mainly to 
the untiung exertions of the Treasurer to the London School of 
Medicine for Women in Henrietta Street, Brunswick Square, 
the Right Hon. J. Stansfeld, M P , has only come just in time 
to prevent the breaking up of that institution. The executive 
committee of that school, at which regular courses of lectures in 
the whole curriculum of medical study have now been given for 
three years, had determined that, unless they could, btfore the 
close of this winter session, announced to the students that there 
was a prospect of solving the hospital difficulty in London, they 
must dose the school in the summer, and recommend the stu¬ 
dents to go abroad for their clinical studies The wlnteT session 
doses next week, and it was only last Saturday that the an¬ 
nouncement was made, in consequence of the decision of the 
Governing Body or the Royal Free Hospital, arrived at the pre¬ 
ceding Wednesday For the purpose of making the necessary 
arrangements, Lhe Medical School for Women has entered into 
heavy engagements of a pecuniary nature, to enable them to 
fulfil which they will require the liberal support of the friends of 
the movement. With regard to the University of London, it la 
felt that the present position of admitting women to iti medical 
degrees only, and to no others, is not one that can be per¬ 
manently sustained , but any further extension of ia privileges 
can only be effected by a new charter, or by an enabling Act 
simitar tp that of lost session, applicable to all degrees, 

Prof. Garrod completed on Tuesday his course of lec- 
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tures at the Royal Institution on “The Human Form, Its 
Structure in Relation to its Contour.” Although some of the 
lectures have consisted of anatomical details, illustrated with 
diagrams prepared for a medical school, the attendances have 
been large In comparison with those of other Royal Institution 
courses, and ladlea have formed more than a half of the audiences. 
Prof. Garrod'a object was to describe the parts of the structure 
of the body which affect the contour In such natural attitudes as 
are commonly portrayed in works of art. Several ingenious 
working models to illustrate the action of different parts of the 
body were demised especially for these lecture*, and a colossal 
wooden model of a disarticulated human skeleton was also 
specially prepared. 

M. Waddington has appointed M. Maindron a Chevalier of 
the Legion of Honour for services rendered to science in the 
capacity of secretary of the French Transit of Venus Commis¬ 
sion. A new volume will be issued very shortly by the French 
Academy. 

Tungstate of soda has been' much talked about lately as 
valuable, when mixed with ordinary starch, for rendering muslm 
dresses uninflammable. Prof Gladstone and Dr Alder Wright 
have both brought it before audiences at the Royal Institution, 
Dr. Wright showing its efficacy by having a muslin drees so pre¬ 
pared for one of his assistants to wear, In which he walked about 
over flames. In repeating the demonstration in the course of a 
lecture at South Kensington, on Saturday evening, it was fortu¬ 
nate that Dr. Wright had the dress placed on a dummy instead 
of being worn by an assistant, for no sooner was a light applied 
to it than it blazed up and was consumed. Why this happened 
could not be explained, as it is believed no mistake had been 
made m the preparation. No doubt the exact conditions under 
which the tungstate u reliable will be a subject for further 
investigation. 

M Redier, barometer maker to the French Association for 
the Advancement of Science, has devised a barometer for warn¬ 
ing miners when the atmospheric pressure is undergoing a sudden 
depression so that they may be on their guard against fire-damp 
explosion. 

Rural meteorology is progressing rapidly In France No 
fewer than 500 parishes receive by telegraph daily warnings from 
the observatory The telegrams summarising the readings taken 
at seven or eight o’clock in the morning (local time) from Con¬ 
stantinople to Valentia, arrive daily at two o’clock in each 
parish in connection with the observatory. The number of 
parishes is being daily increased. 

Everyone knows that the aneroid barometer is composed ot 
a metallic box exhausted of air and kept in a state of tension by 
an interior spring. A French optician has conceived the idea of 
substituting for the spring a weight attached to the exterior by a 
hook underneath 

In a forcible article in the Copt Argus, for January 33, it is 
shown how much service could be done to faimers and others by 
giving them timely warning of approachuig unfavourable weather 
Such warning can only be based on extensive and carefully collected 
data, involving work which cannot be done for nothing The 
Argus, therefore, reasonably urges that it is the duty of the Cape 
Parliament to provide the means of carrying on work that would 
undoubtedly benefit the whole colony. 

Seven warnings have been sent to Europe by the Meteoro¬ 
logical Office established by the New York Herald\ since the 
end of February. Six of the predicted storms were felt in Peril) 
having crossed the Atlantic with a velocity somewhat leu than 
had been anticipated. 

A BRIGHT violet meteor was observed at St. Etfmine on 
March J l at two o’clock In the morning, in the southern part of 
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the horizon. \t wu' tr»Triling with grpaf yplocity from we*t to 
put. No dptonetlon wu heard. 

It if stated that on the 5th instant a rather severe earthquake 
was felt in the district! of Hallibock, Lerback, Bodame, and 
SkbUeraha, In the county of Nerike, Sweden, a distance of about 
tpn Epglisli miles. The shocks were strong enough to shake 
the houses and make china and even heavier objects tumble 
down. The earthquake was also felt In the Province of Osier- 
gotlaud It is stated also that the island of Mull has been visited 
by an earthquake, which, although it lasted only a minute, 
caused much commotion in the island. 

The Sedgwick Prize Essays must be ient in to the Regislrary 
on or before October i, i8j<p t not as stated in last week's 
Nature (p 439) on or before October i, 1880 The award is 
to be made in the Lent Term, 1880. 

At the meeting of the Swedish Academy on February 14, 
Prof. Nordenskjold read a paper by Dr Kjclman, on “The 
Algce of the Kara Sea,” from which it appears that the sea, 
contrary to current opinion, 19 full of aJgtc, which sometimes 
attain gigantic sizes. The professor exhibited also photographic 
views of glaciers of the interior of Greenland, taken In 1870, 
by M Berggion They are true representations of views of the 
glacial penod now prevailing in Greenland 

The Stockholm DagUvlct slates that recently Prof Norden- 
skjold and the companions of his lasL travel, Messrs Kjclman 
Lundstrom, Tnbom, Stucksberg, and Tlicel, as well as Mr 
Oscar Dickson, were entertained by the King of Sweden at 
dinner, whire the question as to Prof Nordenakjold’s expe¬ 
dition in 1S78 was discussal The king promised to place at 
Prof. Nordinsk) old's disposal the steamer Sophia on the same 
terms as in i86H, and the pecuniary means for the expedition arc 
promised by Mr Dickson The expedition proposes to explore 
the Arctic Ocean east of the Yenlssci as far as Behring's Strait. 
Some Rusi.an naturatals have applied to ProfL Noidcnskjold to 
be permitted to take part in the explorations. 

Prof. Ahlquist and students Bohm and Dcrgroth started ou 
February 24 from Helsingfors on their ethnographical journey to 
the mouth of the Obi (Nature, vol xv., p. 207) 

Ar the last meeting ol the St. Petersburg Society of Natu¬ 
ralists the programme of a botanical excursion to Lhe Fergana 
province and the Pamir plateau, to be undertaken this year by 
Mi Soumofj was discussed and agreed to. 

We regret lo notice thedeath of Admiral Sir Edward Belcher 1 
whoBC name is so well known in connection with lhe Arctic 
exploration of about a generation ago Sir Edward was in his 
■eventy-ninth year, and began his naval career sixty-six years 
ago. He did a great amount of surveying work in various parts 
of the world He had almost retired from active work when, m 
l8j2, he was sent out in command of one of the expeditions in 
search of Sir John Franklin Although lhe search w vs unsuc¬ 
cessful, and the vessel had to be abandoned In 1854, Lhe work 
then done by Sir Edward Belcher was sufficient to win for him a 
worthy place among Arctic heroes 

We notice in the seventh volume of the Memoirs of the St. 
Petersburg Socic 1 y of Naturalists a paper, byM. Alenitzin, on 
the existence, ji the Aralo-Caspian region, of a rue of land in a 
direction from south-east to north-west, and on the causes of the 
change of bed of the Amu-darya. Combining some observations 
relative to (he structure of the shores of lakes Aral and BoJkha&h, 
{he author proves that the south-eastern shores of both lakes have, 
during the recent geological period, been rising; and he explains by 
this circumstance the rapid undermining by the Amu of its right 
bank; at the point where the river turned in former times sharply 
to the welt. This undermining, assisted by a relative rising of 


the upper parte 0/ the river, resulted in an excavation of a bed 
directed to the north, Whatever may be thought of his theories 
the reader will find in M. Alenitxln’s paper Interesting informa¬ 
tion on the structure of the shores of both Central Asian interior 
■eas. 

The same volume contains an interesting note, by Prof. 
Fdofilaktoff, on the diluvial deposits in KiefT and Poltava govern¬ 
ments, containing the gcreral results amved at by the author 
during his many years’ explorations, the details of which will be 
found in the Memoirs of the Kharkof Society of Naturaljfits for 
1874 - 

Tiie latest news received by the St Petersburg Geographical 
Society from M. Pot-inm, announces that lhe expedition was 
stopped at Khobdo by the arrival of winter. The proposed 
furLher route of the expedition is across the great ridge which 
runs between the Altai and the IChangai, but Lhe masses of snow 
which usually accumulated in the mountain-passes south of the 
Djabgan River made any further advance during winter impos¬ 
sible. Staying at Khobdo the expedition will make many im¬ 
portant ethnographical observations, and collect information as 
to the trade of thii place. As to Col Prjevalsky, no news has 
been received from him, and probably will not for a long time. 
In November he was at Korleh, 011 his way to Lob-nor, entering 
thus on a country which has no communication wiLh Russia. 
News may be expected only when he reLurns to Kuldsha, before 
undertaking his journey lo Thibet. 

THE secretary of the St Petersburg Geographical Society 
announces the return to the capital ol M Wojcikoff from his 
meteorological journey round the world The countries he 
visited last were India, Java, and Japan The visit to Japan 
was especially interesting, as M. WojeikuflT made an excursion 
into a part of the interior never visited before by Europeans, and 
collected very valuable information as to the Alnoi inbe The 
observations made during the journey will be the subject of com¬ 
munications Lo the Geographical Society. 

At a sectional meeting of the Chester Society of Natural 
Science held last month Mr J. D. SuUlall read a paper on 
Foraimniftra and other Microzoa in neighbouring limestone 
rocks, during the course of which he announced hi? discovery of 
Kadiolanans, first, in the Halkin, and afterwards in the Minera 
limestones. Mr Siddall had prepared several polished blocks 
to illustrate his lecture. Two of these allowed specimens of 
beautifully preserved Radiolanans. Other member* of this 
flourishing society have since obtained similar results by follow¬ 
ing hi9 method of preparing these interesting microscopic object*. 
In some of the best pieces most of the types to be seen in thin slices 
of Barbadoes earth are represented, and in na great abundance. 
This discovery furnishes a capital example of the reward* which 
sooner or later follow patient scientific investigations. By this 
ditcovery Mr Siddall lias thrown back our knowledge of vhe 
distribution of Uadiolariana in time.from Mesozoic, if no from 
Tertiary, to Palaeozoic formations 

The additions to the Zoological Society's Gardens during the 
past week include two Orang-outangs (Simu safyrus) from 
Borneo, presented by Dr. R. Sim, F .7 S. , a Green Monkey 
( Ctt'copUkccus cattitnchus) from West Africa, presented by Mr. 
J. Mason Allen , a Gnvet Monkey {Cercoptthtcus gnseo-vzndu) 
from North-cast Africa, presented by Mr. J. Walter Richardson ; 
a Cape Ilyrax (JTyrsuc tapensu) from South Africa, a Chinese 
Blue Magpie {Urocissa jt/irmw) from. China, a Red-capped Parrot 
{Pionopsuta pileota) from Brazil, three Red* eared Conurea 
{Conurus cruenlalus) from South America, a Sams Crane {Gruj 
anhgotit ) from North India, an Arabian Baboon ( Cynocephalus 
hamadryas) from Arabia, purchased; an American Jqbiru 
[Mycterui a merit ana) ft am South America, deposited j a 
Common Badger {M*ks toxus\ born in the Gardens, 


462 


NATURE 


[3forth 22, i$ff 


IRON AND STEEL INSTITUTE 

Address of the President, C. William Siemens, D.C.L , 
F.R.S. 

'T'HE Iron and Steel Institute opened its London Session on 
A Tuesday, and yesterday Dr. C W. Siemens gnve his presi¬ 
dential address 

Dr. Siemens, after referring to the origin and progress of the 
Institute, touched upon several topics of interest to those con¬ 
nected with the iron and steel industries 

Speaking of Education, Dr. Siemens said ■—Intimately con¬ 
nected with the Interests of this institution, and with the proi- 
enty of the iron trade, is the subject of technical education, 
t la not many years since practical knowledge was regarded as 
the one thing requisite in an iron smelter, whilst LheoreliCal 
knowledge of the chemical and mechanical principles involved 
in the operations was viewed with considerable suspicion. The 
aversion to scientific reasoning upon metallurgical processes ex¬ 
tended even to the authors who prolessed to enlighten us upon 
Lheie subjecLs ; and we find, in technological works of the early 
part of the present century, little more than eye-witness accounts 
of the processes pursued by the operating smelter, and no at¬ 
tempt to reconcile those operations with scientific facts A great 
step in advance was made in this country by Dr Percy, when, 

In 1864, he published his remarkable "Metallurgy of Iron and 
Steel" Here we find the gradual processes of iron smelting 
passed in review, and supported by chemical analyses of the 
fuel, ores, and fluxing material* employed, and of the metal, 
slags, and cinder produced in the operation On the continent 
of Europe the researches of Ebelmann, and the technological 
writings of Karsten, Tunner, Gruner, Karl, Akermann, and 
others, have also contributed largely towards a more rational 
conception of the processes employed in iron smelting 

It must be conceded to Lhe nations of the Continent of 
Europe that they were the first to recognise the necessity of 
technical education, and it has been chiefly in consequence of 
their increasing competition with the pioduccrs of this country, 
that the attention of the latter hoi been forcibly drawn to this 
subject The only special educational establishment for the 
metallurgist of Great Britain is the School of Mines. This insti¬ 
tution has unquestionably already produced most excellent 
results in furnishing us with young metallurgists, qualified to 
make good careens for themselves, and to advance the practical 
processes of iron making. But it is equally evident that that 
institution is still susceptible of great improvement, by adding to 
Lhe branches of knowledge now taught at Jerznyn Street, and I 
cannot help thinking that a step in the wrong direction has 
recently been made m separating geographically and administra¬ 
tively the instruction in pure chemistry from that in applied 
chemistry, geology, and mineralogy If properly supported, 
the School of Mines might become one of the best and largest 
institutions of iLb kind, but it would be an error to suppose that, 
however successful it might be, it could be made to suffice for 
the requirements of the whole country. Other similar institu¬ 
tions will have to be opened in provincial centres, and we have 
an excellent example set us by the town of Manchester, which, 
in creating its Owens College, has laid the foundation for a 
technical university, capable of imparting useful knowledge to 
the technologist of lhe future. 

Technical education is here spoken of in contradistinction to 
the purely classic and scientific education of the Universities, 
but it must not be supposed that I would advocate any attempt 
at comprising in its curriculum a practical working of the pro¬ 
cesses which the student would have to direct in after-life. This 
has been attempted at many of the polytechnic schools of the 
Continent wiLh results decidedly unfavourable to the useful career ' 
or the student. The practice taught in such establishments ia 
devoid of the commercial element, and must of necessity be an 
objectionable practice, engendering conceit in the mind of the 
student, which will stand in the way of the unbiassed application 
of his mud to real work. Let technical schools confine them¬ 
selves to lhe leaching of those natural sciences which bear upon 
practicej but let practice itself be taught in the workshop and in 
the metallurgical works. 

After referring to the question of Labour, Dr. Siemens spoke 
in some detail on that or Fuel. Fuel, in the widest acceptation 
of the word, may be said to comprise all potential force which 
wa may call into requisition for effecting our purposes of heating 
and working the materials with which we have to deal,- although 
Jfc a more restricted sense it comprises only those carbonaceous 


matters which, in their combustion, yield the heat necessary Ah 
working our furnaces, and for raising steam in our boilers. 

The form of fuel which possesses the greatest interest for us, 
the iron smelters of Great Britain of the nineteenth century, is 
without doubt the accumulation of the solar energy of former ages 
which is embodied in the form of coal, and it behoves us to 
inquire what are the stores or this most convenient form of fnaL 
Recent inquiry into the distribution of coal in this and other 
countries has proved that the stores of these invaluable deposits 
are greater than had at one time been supposed. 

I have compiled a table of the coal areas and production of 
the globe, the figures in which are collected from various sources. 
It is far from being complete, but will serve us for purposes of 
comparison. 

The Coal Areas and Annual Coal Production of the Globe, 1 


Are 1 in Square Produrtion in 1B74 
Miles Tom 


Great Britain 

11,900 

1,800 

125,070,000 

Germany 

46,638,000 

United States 

192,000 
i, 800 

50,000,000 

France 

17,060,000 

Belgium 

900 

14,670,000 

Austria 

i, 800 

12,280.000 

Russia 

11,000 

18,000 

1,392,000 

Nova Scotia 

1,052,000 

Spain 

3,000 

580,000 

Other Countries 

28,000 

270,200 

5,000,000 

274,262,000 


Tins tabic shows that, roughly, the total area of the discovered 
coal fields of the world amounts to 270,000 square miles 

It al«o appears that the total coal deposits of Great Bntian 
compare favourably with those of other European countries , but 
that both in the United States and in Hritinh North America, 
there exist deposits of extraordinary magnitude, which seem to 
promise a great future for the New World. 

According to the report of the Coal Commissioners, published 
in 1871, there were then 90,207 million tons of coal available in 
Great Britain, at depths not greater than 4,000 feet, and 111 seams 
not less than 1 foot thick, besides a quantity of concealed coal 
estimated at 56,273 millions of ton*, making a total of 146,480 
millions, Since that period, there have been raised 6oj millions 
of Lons up to the close of 1S75* leaving 145,880 millions of Ion*, 
which at the present rate of consumption of nearly 132 millims 
of Ions annually, would last 1,100 yean, Statistics show that 
during the Jut 2o years there has been a mean annual increase 
in output of about 3! millions of tons, and a calculation made 
at this rale of increase would give 250 years as the life of our 
coalfields. 

In comparing however, the above rate of increase with that of 
population and manufactures, it will be found that Lhe additional 
coil consumption has not nearly kept pace with the increased 
demand for the effects of heat, the difference being asciibable to 
Lhe introduction of economical processes in the application of 
fuel In the case of the production ol power, the economy 
effected within the last 20 years exceeds 50 per cent, and a still 
greater saving has probably been realised in Lhe production oF 
iron and steel within the same period, as may be gathered from 
the fact Lhut a ton of steel rails can now be produced from the 
ore with an expenditure not exceeding 50 cwt. of raw coal, 
whereas a ton of iron rails, 20 years ago, involved an expenditure 
exceeding 100 cwt- According to Dr. Percy, one large works 
consumed, in 1859, from 5 to 6 tons of coal per ton of rails. 
Statistics are unfortunately wanting to guide ns respecting these 
important questions 

Considering the large margin for fur 1 her improvement re¬ 
garding almost every application or fuel which can be shown 
upon theoretical grounds to exist, it seems not unreasonable to 
conclude tliat the ratio of increase of population and of output 
of manufactured goods will be nearly balanced, for many yean 
to come, by the farther introduction of economical processes 
and that our annual production of coal will remain substantially 
the same within that period, which under those circumstances 
will probably be a period of comparatively cheap coal. 

The above-mentioned speculation leads to the further con¬ 
clusion that our coal supply at a workable depth will lost for n 
period far exceeding the shorter estimated period of 250 years, 
especially if we take^into account.the probability of fresh dis¬ 
coveries, of which we have had recent instances, particularly in 
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North Staffordshire, where a huge area of coal and blickband 
ironstone ii being opened ap v under the auspice* of hia Grace 
the Dqke of Sutherland, by our member, Mr. Homer. 

Dr. Siemens then spoke of Anthracite and (he large extent to 
which It was used In America, of Lignite and Feat, which may be 
looked on as coal in formation. After referring to natural 
gaseous fuel he went on to say :— 

Although the use of natural gas is not likely to assume yery 
large proportions owing to its rare occurrence, Its application at 
Pittsburg has forcibly reminded me of a project I had occasion 
to put forward a good many years ago, namely to erect gas pro¬ 
ducers at ihe bottom of coal mines, and by the conversion of 
iclld Into gaseous fuel, to save entirely the labour of raising and 
currying the latter lo Its destination. The gaseous fuel, in 
ascending from the bottom of the mine to the bank, would 
acquire in its ascent (owing to Its temperature and low specific 
gravity), an onward pressure sufficient to propel it through pipes 
or culverts to a considerable distance, and it would be possible 
in this way to supply townships with healing gas, not only for 
use in factories, but, to a great extent, for domestic purposes 
also In 1869, a company, in which 1 took a leading interest, 
was formed at Birmingham, under the sanction of the Town 
Council, la supply the town of Birmingham with healing gas at 
ihe rate of 6 J. per 1,000 cubic feet, but their object was defeated 
by the existing gas companies, who opposed their bill in Parliament 
upon the ground that it would interfere with vested interests. 1 
am still satisfied, however, that such a plan could be earned out 
with great advantage to the public , and although I am do longer 
specifically interested in the matter, I would gladly lend my aid 
to those who might be willing to realise the same 

With reference to water power. Dr. Siemens said ■—The ad- 
vantage of utilising water power applies chiefly to continental 
countries, with large elevaied plateaus, such as Sweden and the 
United States of North America, and it is interesting to con¬ 
template the magnitude of power which is now for the moat 
part lost, but which may be, sooner or later, called-in to requisi¬ 
tion 

Take Lhe Kalis of Niagara as a familiar example. The amount 
of water passing over this fall has been estimated at 100 millions 
of Ions per hour, and its perpendicular descent may lie taken at 
150 feet, without counting the rapids, which represent a further 
fall of 150 feet, making a Lotal of 300 feet between lake and lake 
But the force represented by the principal falL alone amounts to 
16,600,000 horse-power, an amount which, if it had to be pro¬ 
duced by steam, would necessitate on expenditure of not lass than 
266,000,000 tons of coal per annum, taxing Lhe consumption of 
coal at 4 lbs. per horse-oower per hour. In other words, all Lhe 
coal raided throughout tne world would barely suffice to produce 
the amount of power that continually runs to waste at this 
one great fall, It would not be difficult, indeed, to realise a 
large proportion or the power so wasted, by means of turbines 
and water-wheels erected on the shores of the deep river 
below the falls, supplying them from canal* cut along the 
edges. But it would be impossible to utilise the power on the 
spot, the district being devoid of mineral wealth, or other 
natural Inducement! for the establishment of factories In older 
practically to render available the force of falling water at tins 
and the Lhou«ands of other places under analogous conditions. 
We must devise a practicable means of carrying the power to a 
distance. Sir William Armstioug has taught u* how to carry 
and utilise water power at a distance, if conveyed through high- 
pressure mains, and at SchafThausen, In Switzerland, as well as 
at some other places on the Continent, it is conveyed by means of 

S uck-working steel ropes passing over large pulleys. By 
ese means, power may be carried to a distance of one or 
two miles without difficulty. Tune will probably reveal lo 
lu effectual means of carrying power to gieat distances, 
but 1 cannot refrain from alluding Lo one which is, in my 
opinion, worthy of consideration, namely, lhe electrical 
conductor. Suppose water power to be employed to give 
motion to a dynamo-e'ectrical machine—a very powerful electrical 
Current is the result, Thu may be carried to a great distance, 
through a large metallic conductor, and there be made to impart 
motion to electro-magnetic engines to ignite the carbon points of 
electric lamps, or to effect the separation of metals from their 
combination!. A copper rod of 3 in. in diameter would be 
capable of transmitting 1,000 horse-power 1 distance of say 
30 miles, an amount sufficient to supply one quarter of a, million 
candle power which would suffice to illuminate a moderately 
■ludtown. * 

The we of electrical power has some times been suggested as 


a substitute for steam power, but it should be borne in mind 
that so long as the electric power depends upon a galvanic bat¬ 
tery, it must be much more costly than steam power, inasmuch 
si the combustible consumed in the battery is zinc, a substance 
necessarily much more expensive than coal, but this question 
assumes a totally different aspect if in the production of the 
electric current a natural force is used which could not otherwise 
be rendered available. 

Dr. Siemens then went on to speak of the processes of manu¬ 
facture, sketching briefly the history of the improvements in 
these processes, and concluded by referring to the various appli¬ 
cations of steel Speaking of the means ofpreserving iron 
and steel from rust, he referred to Prof. BariTs recently dis¬ 
covered process This consists in exposing the metallic surfaces, 
while heated to redness, to Lhe acLion of superheated steam, thus 
producing upon their surface the magnetic oxide of iron, which, 
unlike common rust, possesses the characteristic of permanency, 
and adheres closely to the metallic surface below. In this respect 
it 11 analogous to zinc oxide adhering to and protecting metallic 
zinc, with this further advantage in its favour, that the magnetic 
oxide is practically insoluble in Bca water and other weAk saline 
solutions 

Dr. Siemens concluded his valuable address by urging upon 
the Institute, now that it has attained to such importance, to 
obtain recognition in official quarters and to become possessed of 
a habitation in a central position, and in such a building as would 
serve the societies devoted to applied science in the same way 
that Burlington House does those devoted to pure science. 


SOCIETIES AND ACADEMIES 

London 

Mathematical Society, March 8 —Mr. C. W. Merrifield, 
F.K S., vice-president, m the chair.—The following communi¬ 
cations were made —On a new view of the Pascal hexagram, by 
Mr. T CottenlL In a system of co-planar points, the number of 
intersections of two chords is a multiple ot 3 In the case of 
the hexagram the forty-five points thus derived are divided into 
four sets of triangles—(I) The three intersections of the chords 
joining four points form a triad self-conjugate to the conics 
through the four points (2) Any three non-contemnnous chords 
intersect in three points, forming a diagonal Lriangle In each 
of these two coses, a derived point determines uniquely its cor¬ 
responding triad, the numlier of triads being fifteen. (3) An 
inscribed triangle determines an opposite inscribed triangle , the 
three intersections of the pairs of sides supposed to coriespond 
form a triangle, the intersect ions of two inscribed triangles, the 
nine intersections of the two triangles forming an ennead (4) The 
three intersections of the oppobite sides of a hexagon of the 
system form a rascal triangle. The number of triangle in each 
of the two last cases 13 sixty , to each triangle of one set corre¬ 
sponding a triangle of Lhe other, as well as a triad of the 
second bet, the nine points forming three triads of the first set. 
Denoting, then, the primitive points by italics and fifteen of the 
derived points (no two of which are conjugate) by Greek letters, 
we obtain all the derived points by accenting once and twice the 
Greek letters to form self-conjugate triads. Tables are then 
formed in matrices of the nine chords joining the vertices of two 
opposite triangles nnd their eighteen intersections, found to con¬ 
sist of six triangles of each of the second and fourth sets. To 
these corresponds a matrix containing the nine intersections of 
Lhe two triangles In Lhe case of a conic hexagram, the pro¬ 
perties of the sixty points of intcnccUon or chords with the 
tangents at Lhe conic points are then examined —On a class of 
integers expressible as the sum of two integral squares, by Mr. 
T. Muir [The Class of integers considered included those whose 
squaie root, when expressed as a continued fraction, has two 
middle terms in Lhe cycle of partial denominators. A general 
expression was given for all such integers, and an equivalent 
expression in the form of the sum of two squares.]—Some 
properties of the double-theta functions, by Prof. Cayley, F.R S. 
(founded on papers by Gocpel and Rosenhain) —A property of 
an envelope, by Mr J. J Walker 

Chemical Society, March 15.—Prof, Abel, F R S , presi¬ 
dent, in the chair.—The secretary read a paper by Dr. \V. A. 
Tilden and Mr. W. A. Shenstone, on isomeric mtroso terpenea, 
being a further contribution to Dr. Tilden’s previous researches 
on these compounds. This was followed by * communication 
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entitled " Frepnritlon of Coppor-zioc Couples," bp Dr ], H 
Gladstone, and Mr. A. Tnbe, wh ! cli was experimentally illus¬ 
trated ; it gave the details of the experiments made to ascertain 
the conditions for the preparation of a couple of maximum 
activity. The other papers were on chromium pig-iron, by Mr. 
Ej Riley; a note on gardemn, by Dr J. Stenhouse and Mr C. 
E. Groves , two papers by Mr.^M M P Muir entitled " Addi¬ 
tional'Note on a process for estimating Bismuth volumetncally,” 
and "On certain Bismuth Compounds," Part IV j and a note 
by Dr. M. Simpson and Mr C. O. Keeffp, on the determination 
of urea by means of hypobromite. 

Victoria (Philosophical) Institute, February 5 —Dr C. 
Brooke, F R.S., in the chair —A paper was read by Prof, 
Blrki, of Cambridge, oti 11 The Bib'e and Modern Astronomy." 


Geneva. 

Physical and Natural History Society, Januiry 18.— 
M, Ernest Favre read a paper on the question of the origin of 
the gravels which are found in the portion of the Alps under 
the glacial soil, and which are known as the old alluvium This 
is formed in the vicinity of the ancient glaciers, as is proved by 
ihe following facts : (l) The presence of ghcial soil in two loca¬ 
lities in the neighbourhood of Geneva, in the very interior of the 
alluvium, at several metres under the great glacial sheet , (2) the 
very different heights at which the alluvium is deposited in the 
interior of the same basin ; (3) the fact that it is formed of the 
same elements, large pebbles and fossil sand at whatever dis¬ 
tance It is observed from the foot of the Alps , Lhe disappearance 
of these depots begins the limit of the ancient glaciers —M. 
Philippe Plantamour has undertaken observations on the variations 
of the level of the Lake of Geneva, similar to those of Prof F. A. 
Forel at Morces. They confirm the theory of the perpetual oscil¬ 
lation to which the surface of the Water is subject, as shown by 
Dr Forel, and which lasts about an hour and a quarter in Lhe lon¬ 
gitudinal direction. The variations of level, or scichcs % are much 
greater in the neigbourhood of Geneva, at the western extremity 
of the lake than at Morges, a 1 ttle beyond the middle of its length 
towards the east, and they are in the oppoilte direction. A 
registering Hmmmetre, which is to be erected by M. Tli Flant- 
nmour, will permit of following with n new facility the phases 
of Lhe phenomenon, and of comparing Lhcm with those which 
occur aL Morges. 

0 Paris 


Acidtmy or Sciences, March 12 —M Feligot in the 
chair —The following papers were read .—Theorems relative to 
series of uopenmetnc triangles which have one side of constant 
-ue, and satisfy three other diverse conditions, by M Charles — 
Influence of pressure on chemical phenomena, by M. Berthelot 
He cites an experiment of Quiticke’s showing that tlie liberation 
of hydrogen from zinc and sulphuric acid is not slopped by 
pressure uf the gas, but only retarded. It goes on so long as 
there is acid to saturate or zinc to dissolve —On a metallic iron 
found at Santa Catarina (Brazil), by M Damour Tins is sup¬ 
posed of meteotic origin The small quantities of carbon (o 0020) 
and silicium (o 0001) in it are like those of the best qualities of 
iron obtained in industry, while the proportion of nickel (o 3397) 
considerably exceeds (hat of meteoric irons hitherto known. To 
this latter Is doubtless due its resistance to oxidation In moist 
air and to the action of dilute sulphuric and hydrochloric acids. 
M. Boussingault stated he had had cast in his laboratory 62 per 
cent, steel and 38 nickel A polished face of the alloy did not 
rust in contact with air and water. Of the filings two or three 
gnina took ruet f merely showing the alloy was not entirely 
homogeneous. Alloys with 5, 10, or 15 per cent, niukel oxidised 
tapidly.—Observations on Lhe native iron of Santa Catarina and on 
the pyrrhotine and magnetite associated with it, by M. Daubrtfe. 
The muses, when at a high temperature, seem to have been 
subjected to oxidising action of air or water, winch action pene¬ 
trated Into the mtcritf by very fine fissures,—On the main¬ 
tenance of constant temperatures j second note by M. D’Arsonval. 
Tig beats the apparatus by means of a thermo-siphon, and the 
roiftrf the regulator is to proportion the activity of the circulation 
to the fetuses of loss Thus the fire may be of any strength ; it 
give* it# beat to a liquid which distributee it as the regulator 
allow**— On the annual aberration and annual parallax of stars, 
by M, KevicuiT, He corrects some mistakes in the formulae 
made for these. —Applications of a theorem comprising the two 
priidples of the mechanical theory of heat, by M. p*y.-On 
ihe periodicity of iblar spot* by M. Wolf. In a brochuri he 


S ivaa not only all the epoohi of maxima and minima since the 
loco very of the spots, but, for a century and -a auarter, by 
means of a relative number, the monthly energy of the pheno¬ 
menon. He shows by curves the average course of the pheno¬ 
mena and anomalies j also the indices of a great period embracing 
sixteen small periods of eleven and a half yean, or nearly 160 
yean —Meisuremer ts of the calorific intensity of the solar radia¬ 
tions received at the surface or the ground, by M. Crova, He 
calculates that on January 4, 1876, Lhe heat received on a square 
centimetre at right angles to the direction of the sun's rays from 
sunrise to sunset, would be 535 "o cal , that on the surface of the 
ground i6l'2 cal. ; for July 11, 1876, the corresponding numbers 
are 876 4 cal and 374 1 cal. The heat received at right angles 
on January 4 11 o 610 of that on July 11 ; the heat received ou 
Lhe surface of the ground on January 4 is o 2S1 or that on 
July ri.—Metals which accompany iron, by M. Terrell. 
Their proportions are small, they rarely amount to five 
thousandths , whereas, In native or meteoric iron, they may 
be ten per cent. They are chiefly manganese, nickel, cobalt, 
and chromium, while copper, vanadium, titanium and tung¬ 
sten occur accidentally—Chemical study of mistletoe, {Vucum 
album , L ), by M M Grandeau and Bouton Inter a/ta, the 
composition of the stem is very near thrt of the leaves, and 
the composition of the mistletoes of different species is widely 
different As to nutritive value, the mistletoe of the oak takes 
rank with meadow grass of good quality or red clover, the leaves 
of the mistletoe of the cornelian and pear trees have equal value 
wuh good hay or aftermath ; while their blanches maybe com¬ 
pared to the straw of leguminous plants, or the husks of cereili. 
—On Lhe electrotomc state in the cose or unipolar excitation of 
the nerves, by MM Mont and Tousoaint. When the positive 
pole is applied to the nerve, the current is divergent, from the 
middle of the nerve it goes towards the two extremities; it is 
thus in the two ends contrary to the proper current of the nerve ; 
hence the negative phase of the electrotomc slate If the nega¬ 
tive pole is applied, Lhe battery current converges towards the 
middle, and% in the same direction with the proper current, 
which it increases (positive phase of the electrotomc state).— 
Acute poisoning bv acetate of copper, by MM. Feltz and Ritter. 
It is more active than sulphate The disorders are more intense 
and long in fasting animals One could not swallow the sub¬ 
stance m food or drink without perceiving the taste.—On the 
value of certain arguments of tramformi^m, taken from ihe 
evolution of Lhe dental follicles in ruminants, by M PieLkiewicz. 
In these animals there is nothing at all like germs of canines 
and incisors, as Goodsir affirmed.—On the unity of the forces in 
geology, by M. Hermite —On the crevasses of Lhe cretaceous 
system, by M. Robert 
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PALM An on the migration of birds 

Ueber die Zugstrassen der Vogel Von J. A Palraln, 
Docent der Zoologie an dcr Universitat Helsingfors. 
Mit einer lithographirlcn TafeL (Leipzig Engel- 
mann, 1876.) 

RANTING it to be true that truth never dies, it is 
undeniable that error la hard to kill. A notable 
Instance of this last assertion is furnished by the infatua¬ 
tion which possesses so many people, otherwise, perhaps, 
not unreasoning, to believe that more or fewer of the 
birds which commonly frequent these Islands in summer, 
pass the winter in a torpid state—" hibernate,” as they 
are pleased to say. Vainly have travellers or residents 
on the shores of the Mediterranean, or in the interior of 
Africa, told us over and over again, how Lhat as the hot 
weather comes to an end with us, our cuckoos, our swifts, 
our swallows—nay, almost all our summer birds—come 
crowding southwards As vainly have the same ob¬ 
servers recorded the northward journeys of the same 
species, though under somewhat different conditions, on 
the approach of our spring Of course, no one who merits 
the title of an ornithologist disregards the plain evidence 
thus afforded, or entertains a single doubt as to what it 
proves—however strongly he may recognise fee fact that 
we know little of the paths taken by the migrants, and 
next to nolhmg of the faculty whereby they ordinarily reach 
their ancestral summer-home. But there are not a few 
persons enjoying among the vulgar of all classes the repu¬ 
tation of being ornithological authorities, and there are 
thousands of the general public, who still hanker after the 
ancient faith in “ hibernation.” It may be said that it is 
but lost labour to attempt to bring such people to reason, 
and so, possibly, it is. Still, the apparent gravity with 
which this absurd notion is from time to time propounded, 
renders it necessary that its folly should be as often ex¬ 
posed, lest the pertinacity with which it is urged gain for 
it adherents among those who think that, as they en¬ 
counter no refutation of it, it mayor must be true, and the 
testimony in its support unanswerable. As a rule, there 
seems to be an outbreak of the 11 hibernation ” mania 
every two years or so. It nearly always presents the 
same essential features. Some one, who with the multi¬ 
tude passes for an ornithologist, sends to a newspaper a 
second or third-hand story of some nameless person who 
in' some nameless place found a number of torpid 
swallows in the chink of a chalk-pit, or a drowsy land¬ 
rail in a haystack—or, on a log of wood being laid on the 
fire, of a cuckoo that woke from its slumber and, emerging 
from its retreat, sat on the hob, regardless of its singed 
plumage and cheerfully singing its accustomed song. 
Occasionally a brilliant imagination, and the desire of 
supplying some gTateful novelty suggests a diversion of 
the details, and the swallows are dragged from a horse- 
pond In a casting-net, or have got themselves into an eel- 
pot— or the cuckoo is discovered as the billets are being 
Iplit The story, which can be fairly compared with the 
(ales of witches 1 imps, and of our dear old friend the antc- 
AHuvUn toad-in-a-hole, Is repeated In many newspapers, 
and Countless correspondents write letters to their respec- 
Vot, nr^NO. 387 


live "organs” citing parallel cases of which they have 
heard from their grandmothers, and wbnder why " Pro¬ 
fessor” Darwin, Mr. Buckland, or the great "Doctor” 
Owen, do not favour the public with their views on the 
matter. 

A delightful example of all this occurred not many 
weeks since, and one, moreover, marked by so much ori¬ 
ginality of conception as to reveal the hand of a master. 
A reverend gentleman published the evidence of a friend's 
friend, or that friend's friend's friend (there was a charm¬ 
ing uncertainty on this point, and the Anal friend was of 
course nameless), who watched "a brood of young 
swallows too weakly to be able to follow their parents in 
their migration.” (Here it is to be observed that the 
"hibernation” advocates of late years don't deny migra¬ 
tion in loto l and lhat, as explained by the reverend story¬ 
teller, the “ swallows must have been martins !”) 11 So the 
old birds left them in their nests and plastered them up 
with mud ” To cut Lhe story short, it is enough to observe 
that the ingenious and considerate parents were (as they 
expected) rewarded, on their return next spring, by finding 
their offspring " none the worse for their six months' in¬ 
carceration,” and after this happy ending to thr tale had 
been told, the sympathies of the British public were duly 
roused, and the " hibernation ” mama was ready to run its 
usual course. On this occasion, however, its symptoms 
were more pronounced than usual, and a philosophical 
contemporary of ours, always prone to the analysis of 
conduct—perhaps also seeing in the story a fresh argu¬ 
ment against experiments on live animals—hastened to 
record the story among the news of the week, though 
admitting that it was 11 not much m the way of evidence.” 
This admission, however, was prefaced by the very- 
curious statement that “ It 15 at least quite conceivable 
that a creature which had been a hibernator generations 
ago, and which had since discovered the preferability of 
migration to a warmer climate, should yet be able to 
reLum to its old habit in case of need.” This remark 
might be allowed to pass if it had only been proved that 
any bird, since birds ceased to be reptiles, ever had been 
a "hibernator.” As that is not the case it may be sent 
instantly to the limbo of false hypotheses. Still the ad¬ 
mission roused the remonstrances of a correspondent or 
the same journal, for he not only “ was inclined to think p 
the story “ authentic,” but adduced in its support an 
agreeable variation of the fable. His gardener had 
assured him “ that he had himself seen what he described, 
"layers of young swallows in a hibernating state, when, 
taking up the flooring of tome house in that parish 
[Thorpe Arch] during winter." O fortunatos nimium / 
What sight! bless the eyes of gardeners I Layers of 
young swallows under our boards or bncks ! How were 
the rats and mice kept from feasting on their tender 
bodies ? And then if one did happen to die before the 
day of release, how sweet would be that superimposed 
chamber ! Inviting as the theme is, we must leave it to 
record the further progress of this maniacal outbreak 
The next portion of our history introduces us to a new 
world and to a family of birds never before accused of 
"hibernating.” A second correspondent of the same 
journal, writing under the honoured initials “ R. N-,” 
spins a yarn, fit fbr the fo'castle (if there happen to be an 
audience of taurines), and tells how humming-birds at 
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Port Montt (stc) pass the winter in hollow trees, and are 
often bought into the houses cold and stiff, perfectly 
dormant, and yet when revived by the warmth, able to 
fly about the room. They only need a refrigerating ship 
to be brought to, and “ acclimatised v in, Ireland, or kept 
at the Crystal Palace. This is “R. N.'s" idea, not ours, 
but he makes it, we doubt not, in all sincerity. We now 
fully expect that the next bird charged with “ hiber¬ 
nating 11 will be an ostrich. The phoenix, if he could be 
found, would certainly not be safe, but then he is dormant 
already. Even now it is perhaps not too late to injure 
the reputation of the dodo, and announce that a Rip van 
Winkle of the species has been “hibernating," like a 
tenrec, in some secluded rift of the rocks in Mauritius. 

That truth will prevail in due time there can be no 
doubt, and these tales of 11 hibernation" will serve to 
amuse future generations, even as that marvellous and 
circumstantial account of the evolution of Bemacle- 
geeie from shell-fishes now causes mirth to us—mirth 
mingled with regret at the stupid credulity of our quasi- 
scientific forefathers. Yet hardly so. It would be an 
injustice to the venerable Gerard to put on a par with 
him these story-tellers of to-day The old herbalist had 
but little light, but what little light he had he did not 
neglect. Our contemporaries shut their eyes and ears to 
that which is before them. Their wilful ignorance is 
absolutely criminal, therefore shall they receive greater 
condemnation. If any of them is open to conviction, let 
him reflect on this single fact The young cuckoo, when 
we last see it in autumn, is clad in a plumage of reddish- 
brown or liver-colour. When cuckoos reappear in spring, 
they are, almost without exception, in their proverbial 
“grey." It is obvious, then, either that the young birds 
have moulted in the meanwhile, or else they have 
perished in the process of “hibernation." This latter 
alternative would soon put an end to the species, and 
cannot for a moment be entertained. But as regards the 
former, every physiologist will agree that while an animal 
is torpid, all growth is suspended—yet on the “hiberna¬ 
tion " theory, these young cuckoos must have put ofT their 
nestling feathers, and grown those characteristic of 
maturity, during the time when nearly all the animal 
functions are at rest. Therefore it simply stands that 
“hibernation" in the case of the cuckoo is an impossi¬ 
bility. The same, too, with swallows. It ia known that 
they renew their feathers about Christmas. The plumage 
of the young swallow in Us first autumn does not differ so 
strikingly from that of the adult, as it does in the cuckoo, 
but any one pretending to ornithological knowledge, must 
know that the swallow of the preceding year can be 
equally declared to have changed its feathers since the 
lait autumn, and indeed the fact of this winter-moult has 
been observed in caged birds, and recorded many years 
since by Mr. James Pearson, whose account, verified by 
Sir John Trevelyan, was published by Bewick eighty years 
ago (“ Land Birds," p. 249, Ed. 1797). Hence it follows 
that neither swallows nor cuckoos—thus moulting in Lhe 
winter months—do, as has been asserted, “hibernate." 

It is indeed somewhat humiliating to be at this day 
refuting an error which has been so often refuted before, 
but necessity knows no law, and the widely-spread fallacy 
creates the necessity. Furthermore, this protest against 
the sciolism of the age has led us away from our parti¬ 


cular object, which is to notice the remarkably careful 
and painstaking work of Herr Palm£n, originally pub* 
lished in Swedish in 1874, and now appearing in a 
German translation, which will have many more readers. 
This treatise does not indeed (as will be seen from its 
title) profess to treat of more than one branch of the mi¬ 
gration question. Its scope is properly limited to a con¬ 
sideration of the routes taken by birds of passage in their 
migration ; but on that account it is none the less a valu¬ 
able contribution to the already extensive literature of the 
subject, and in this German version the author appends 
some remarks of more general interest. He seems to 
have availed himself of all the information, as to his main 
point, that he could collect, and the wonder, perhaps, is 
that, living in Finland, he has been able to amass so 
much. His work is weak, it must be confessed, in detail 
as to the migratory birds of our own islands, but, as 
we think, from no fault of his own, since most of those 
who delight to consider themselves 11 British Ornitholo¬ 
gists " are content to stand 'on the ancient ways of their 
forefathers, and to disregard everything that happens 
bryond the 11 silver streak" as entirely as if it belonged 
to another planeL Thus we doubt much if he would have 
greatly gained by studying the various contributions to 
“British" ornithology that have appeared since 18561 
when the last edition of Garrell's standard work was com¬ 
pleted. We must, however, hold that Herr Palm&i's 
assignmentepf routes to the migratory birds of North- 
Western Europe is almost purely conjectural. We do 
not say it is erroneous—far from that. There is much in 
it which will very likely be proved true whenever British 
ornithological observers shall be at the pains to observe 
to some purpose , but, at present, his views can, from the 
nature of the case, be only accepted provisionally. He 
has far different and more solid ground Lo go upon when 
he treats of the migratory birds of Eastern Europe, and 
especially of the Russian Empire—whether European 
or Asiatic, and every ornithologist owes Herr Falmtfn a 
debt of gratitude for the compendious abstract he gives 
from the mighty works of Pallas J s successors, and notably 
from those of Dr. von Middendorff. 

As regards the routes taken by the migratory birds oi 
the PalmarcLic region, Herr Palmdn's investigations have 
been so concisely summed up by a recent writer in the 
last edition of the “ Encyclopaedia Britannica" (lii, p. 768) 
that we take Lhe liberty of here transcribing them as 
theie given- These main routes are said to be nine in 
number ,— 

“ The first (A—to use his notation), leaving the Sibe¬ 
rian shores of the Polar Sea, Nova Zembla, and the 
North of Russia, passes down the west coast of Norway 
to the North Sea and the British Islands. The second 
(B), proceeding from Spitsbergen and the adjoining 
islands, follows much the same course, but is prolonged 
past France, Spain, and Portugal to the west coast of 
Africa. The third (C) starts from Northern Rmsia, and, 
threading the White Sea, and the great Lakes of Onega 
and Ladoga, skirts the Gulf of Finland and the southern 
art of the Baltic to Holstein and so to Holland, where it 
ivides—one branch uniting with the second main route 
(B). while the other, running up the valley of the Rhine 
and crossing to that of the Rhohe, splits up on reaching 
the Mediterranean, where one path pusses down the west¬ 
ern coast of Italy and Sicdy, a second takes the line by 
Corsica and Sardinia, and a third follows the south 
coast of France and eastern coa*t of Spain—all three 
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the remains of an unknown inscription represented by only a few 
of its numerous letters, each of which occupies its proper rela¬ 
tive position to the known and unknown letters of the Inscrip¬ 
tion. This is hardly a happy simile as the relative ages of the 
beds And strata containing vegetable remains, scattered over the 
world, are certainly very far from settled, and their correlative 
sequence is in numerous instances still the subject of great dis¬ 
cussion The relative position of these letters Is therefore at 
present but vaguely known 

Haeckel supposes 11 that the sub-marine forests of the primor¬ 
dial period were fanned by Lhe hugs brown alga or fucoldx.” 
Tn the 70,000 feet of sedimentary rocks, from the Laurentian to 
the Devonian, beds of carbon and graphite are abundant j the 
only known vegetation throughout that period is of algae So far 
only Mr. Camilhers agrees with Haeckel, from this point his views 
diverge During the period of the deposition of these 70,000 
feet, time enough surely elapsed (if time only be required) for the 
evolution of vascular cryptogams from algre. In the Silurian had 
vegetation been equally fitted to resist decay, we should probably 
have had plant evolution indicated side by Bide with that of 
animals, before leaving the subject of algsc, we must differ from 
Mr. Carruthers, who says that if rich floras had existed, the lime¬ 
stones of the Llandovery rocks at Malvern would have preserved 
them. In these marine rocks at the most sea-weeds could be 
expected, and limestone of whatever age do not usually preserve 
such traces ; but wc know that floras existed by the carbon and 
graphite before-mentioned 

Mr. Carruthers urges wliat he considers as fatal objections to 
the doctrine of evolution, Ins arguments may be briefly slated 
as follows .— 

I. The simultaneous appearance of the three principal groups 
of vascular cryptogams, even in a more highly organised condi¬ 
tion than their living representatives. 

2 The early appearance of gymno^perms and the want of con¬ 
necting link5 between these and the lycopods from which they 
are supposed to have been developed. 

3 The early appearance of monocotyledons 

4 The sudden appearance of dicotyledons, not only in the 
lower form as Apetalze, but also as Dialypetahe and Gamopetalse 

5 The persistence in specific character of Saltx polar is from 
the glacial period until now and over a wide range 

I^t us now see on what facts these objections are founded, 
and whether Lhe facts are not open to other inteipretations. 

r The evolution theory requires that lower groups have de¬ 
veloped until the amount of organisation was reached required 
to enable them to fulfil the conditions under which they live, 
and tu occupy vacant ground in the economy of nature This 
required amount of development may be more or less quickly 
attained, and the development of the organum then remains 
almost stationary. Side by side with this development, other 
development goes on unceasingly, leading to the gradual evo¬ 
lution of entirely different and more highly organised forms. 
The cryptogams are paralleled amongst vertebrates by the early 
and specialised development of rcptilia , amongst Crustacea by 
trilob itcs, &c In like way Lhe tetrabranchiate cephalopoda, 
the brachiopods, and numerous other molluscs, whose hard 
shells resisting decay, have enabled us to trace their life history, 
have come down to the present time, just as these vascular crypto¬ 
gams have, not in their most complex and differentiated forms 
We do not expect to find sustained progressive development in 
the lower animal and vegetable groups, and are not surprised at 
evidence of actual reversion. 

2 On their first appearance "the Gymnosperms do not/' Mr 
Carruthers says, "present a generalised type, but a remarkable 
variety of genera ana species, all as highly differentiated as any of 
Lhe existing forms 11 Now if this is absolutely the cose, and their 
first appearance in life is coincident with their first appearance in the 
fossil record, there is no doubt that they were specially created, and 
there is no need of further argument Hut the point not yet proved 
ii that the two ore coincident. The occurrence of coniferie m the 
Devonian is only known by wood with coniferous structure. 
The fruit and fulisgc, If known, might possibly afford jin indica¬ 
tion of the mode m which their course of evolution, as suggested 
by HifckcJ, had taken place. Unger has described anomalous 
woods front Thunngion recks or Devonian age. M Had these 
been of career age than Miller's Cromarty wood they might h-ve 
beep looked upon as one of the steps leading up to the true 
Coniferous structure." These may yet be looked on as steps, 
for the relative age Of these Devonian rocks is still to be fixed 
ThI# occurrence of aowaJom wood is at ail svenn net to he 
Overlooked, if, as u stated, the gymnosperms both structurally and 


embryologically form the transition group from ferns to qngi&f 
spenps The occurrence of Coniferous wood in Devonian rock* 
rather shows how great are the gaps to be filled up, qnd that the 
•volution of the gymnosperms commenced at on earlier period tiuq 
was supposed, during the formation of the great carbon layers 
of the older rocks, and side by side with the development of ferns 
and lycopods. The common ancestors of the spore-producing 
lycopod and the seed-bearinggymnosperm are to be sought in 
remoter times even than the Devonian. There is no evidence that 
the Devonian woods were those of the higher and dioecious 
conifers and that conifers first appeared in tills form. Little is really 
known of the earlier conlfenc, out the cycods—the lowest form, 
and most nearly allied to ferns—wen far more abundant formerly 
than at present, S chimp er writes as follows ;—" What form the 
prototype of our conifers took in carboniferoua times is not satis¬ 
factorily settled, neither fruit nor foliage having been discovered 
which could be placed in any order with certainty. The few 
fragments placed in Ahietinae may belong to Lepidodendron." 1 In 
the Permian rocks conifers are abundant. 

3 Concerning the appearance of Monocotyledons at the base 
of the Tnas, the first true monocotyledon, Mr. Carruthen stales, 
is Lhe stem and spike of an oroideous plant from the lowest carbo¬ 
niferous strata near Edinburgh. 1 Recently a number of addi¬ 
tional specimens have come to light, but Mr. Etheridge, 
junior, who is referred to by Mr. Carruthers as having found 
them, does not we believe regard them to be monocotyledons 
at all; and in this view, alLhough we have not examined 
them, we are inclined to concur, because it seems unlikely 
that 10 many spikes should be found without foliage In the 
Transactions of the Botanical Society of Edinburgh, vol. xu. 

152, Mr Etheridge pomts out that the stem of PolhociLcs was 
ranched, and what was thought by Paterson to be the remains 
of a deciduous spathe was one of a series of small enlargements 
which " occur along the course of the stem at regular intervals, 
jutting out one on each side opposite one another," This addi¬ 
tional infor^^ion throws still greater doubt on the correctness of 
the deternrijBon. At Bournemouth, where aroids are abundant, 
leaves only have been found without a single spike. This is not 
the first time monocotyledons have been Supposed to be present 
in the Carboniferous; lor example, Cordaite*, a plant now acknow¬ 
ledged to be a gymnospenn—but whether a cycad or conifer Is 
still, according to Schimper, a matter of doubt—was formerly 
supposed to be a palm, and subsequently a Yucca or Dracaena. 
The cunous twisted bodies called Spirangium are assumed to be 
monocotyledons on very slender grounds, their affinities, accord¬ 
ing to high authorities, being completely unknown. Neverthe¬ 
less we find Mr. Carruthers, referring to the Carboniferous, 
says —" Including these fruits there are probably eight species 
of monocotyledons in the later Falrcozoic rocks ” But excluding 
them there Is but one, and that, as just shown, of an extremely 
doubtful nature Monocotyledons occur doubtfully in the Tnas 
as Yuccites, and in many forms in the Lias, agreeing so far with 
Haeckel's table of their pedigree. They gradually Increase in 
numher until the present day. Although we question the reality, 
we think the early appearance of a monocotyledon, even if it had 
occurred, would no more invalidate the theory of evolution 
than docs the equally unlooked-for occurrence of mammalian 
remains in secondary rocks, invalidate the theory in reference to 
animal remains. 

4. The next point Mr Carruthers brings before us u the ap¬ 
pearance of dicotyledons, and as their testimony for or against 
evolution 11 very important, this testimony deserves examination 
at some length Mr Carruthers regards, a a the most fatal objec¬ 
tion to the evolution theory, the supposed fact that representatives 
of All the three great groups appear simultaneously in the Upper 
Cretaceous rocks. Dicotyledons have bepn found as low down 
as the Neocomian, and their discovery in rocks of this age is 
quite recent Still the evidence that this is their earliest ap¬ 
pearance is purely negative, and no hypothesis is satisfactory 
which 11 baicd entirely on negative evidence. It is probable 
that dicotyledons may be found in yet earlier rocks—perhaps 
quite early, although playing an extremely subordinate part, 
The Wealden has yielded no monocotyledons, yet we know that 
they must have existed; may not then the earlier forms of 
dicotyledons alio have existed ? We may parallel the cose of the 
mammals from the Parbecks The Furbeck fauna was considered 
to show no trace of mammals until the examination of a particular 

1 Plans aniAetfana, Lmdley and HuLIuq, u "cnitalply ■ fragmant of a 
Leptdodtndroid fruit' — Carr, Gtol Mag , vol hr p 58 
a Pot hoc lie 1 grantoni, Paterson Trams, Bot. Sot Edmk , vol ft, p 45, 
pl 3* f i-3- mentioned by Haeckel or Schimpor, 
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mull area of the Fnrbeck bedi revealed their presence in number*; 
had this ipot not been niurried it would have been supposed lor 
yean that mammalia had made their appearance In Eocene 
timet. Some causes, tending to make the preservation of 
dicotyledons difficult were discussed la Nature, vol xv p. 281, 
and need not be further alluded to here Mere localised patches 
of plant remains are not an unerring index of the character of 
a flora at any period, At Bournemouth there are patches just 
underlying the lowest marine beds, which ore crowded with ferns 
only; other patches contain nothing but ferns, aroids, and 
gymnosperms. Had these patches been isolated, inferences of a 
most misleading character would have been drawn 

The upper Cretaceous floras are know n to us principally from 
Aix-la-Cnapelle and from America; but as in both these—indeed 
in most cases—the supposed Cretaceous beds containing plant re¬ 
mains rest on palxozoic ruck*, their relative age is a matter of 
uncertainty. M. Barrois Axes It as contemporaneous with his 
zone of Bolemmtella, but whether he is right in this supposition 
or not, the flora contains ferns and other plants which seem iden¬ 
tical wilh those of the Bournemouth bed 4 In America, in the 
Dakota group, we have leaf beds 400 feet thick of the supposed 
age of our gray chalk, but the associated marine beds have, mixed 
With decidedly Cretaceous forms, shells approaching very closely 
those of our London day. It seems more logical to determine 
the age of a rock by the incoming of new types than by the 
lingering of old, and the whole pakeontological evidence shows 
that these beds are at most intermediate in age between our 
Eocene and Chalk, the enormous gap between which is probably 
Ailed up here by some 2,200 feet of strata. Ament an geologists 
are not agreed as to their age It would be out of place to dis¬ 
cuss this subject at length, but enough is said to show that the 
relative ages of these floras is not definitely known, and Lhat no 
lenes of arguments based on their relative sequence is, at pre- 
lent, entitled to any weight M Lesquereux Ands evidence m 
support of evolution in the flora of Dakota, <r in the remarkable 
disproportion of genera compared to species ," and in the same¬ 
ness ol the leaves, which arc "mostly entire, coarselmttmed, and 
coriaceous, the difficulty of separating them into distinct groups, 
by Axed characters, the numerous forms of leaf which, seen sepa¬ 
rately, represent different species, or even genera, and which, 
considered in series or groups, appear undividable into sections " 
When, however, he theorises, wc sec that he makes use of the 
same arguments against evolution as those put 2for ward by Mr 
Carruthers Von EtlingshauEen, on the other hand, who has paid 
much attention to the subject, states that he is able to trace the 
ancestry of our present floras back to simple elements in Tertiary 
tunes, and these to still simpler and more united types in Cre¬ 
taceous times In his works a number of examples are given 
The flora of Sezanne, whose age as Lower Eocene may be 
accepted, is closely analogous with that of Bournemouth. 

Now let us examine the manner in which determinations of 
fossil leaves from these earlier rocks have been mode, and see 
wheLlicr they arc sufficiently reliable to entitle us to form any 
theories whatever as to the simultaneous appearance of the three 
divisions of Dicotyledons Let us take the flora of Dakota. 

Of Folypttalm we have Linodcndron, founded on two frag¬ 
ments, ami Magnolia on two fragments. These fragments are 
of simple leaves and possess no character whatever in themselves, 
upon which they can be determined. Magnolia, for instance, 
is determined from the similarity in form to leaves described os 
Magnolia by Hcer in the Flora of Greenland, which themselves 
are supposed to be Magnolia because they resemble (not specifi¬ 
cally) M agnoliaa from the Miocene of Europe In Menesperrailes, 
the third genus, the name indicates that its affinities are vague, 
and we accordingly sec that it had boen formerly described as 
Dombeyopsis, Acer, Populitei. The Camopetaice are represented 
by three genera. Ol these Andromeda 19 determined on 
two fragments and one indistinct leaf of simple lanceolate 
form; Dioapyros, formerly described a5 Quercus, is determined 
from one ample and ovate leaf resembling Liunu, the other a 
round and simple leaf, while Brumelia is still more unsatisfactory, 
and has been previously thought to be either Lauras or Quercui 
The determinations have been changed, as we see by the position 
of the pletce and the flgures on the plates, many times during the 
progress of the work, and it u not too much to say that all the 
determinations of leaves of PolypetaJpe and Gamopetalse from 
this flora are vague and unsatisfactory, and no one would be 
more ready to acknowledge this than Mr CarruLhers himself. 
We do not And fault bo much with the determinations themselves, 
which axe probably the best that could be nude from such ma¬ 
terial, but we think it premetuife to base any theories upon 


them as to the simultaneous appearance with the Apelake of 
the more highly organised Dicotyledons. 

In the Eocene and Miocene we have, however, richer mate¬ 
rials, and the vanely and completeness of the fossil Aora become 
conspicuous , the forms, as Lyell says, 11 were perfect, changing, 
but always becoming more and more like, generically and speci¬ 
fically, to those now living." Von EttJngsnausen has traced Lhe 
direct descent of many living species back tp the Miocene, 
sometimes two or more species to a common parent stock. 

5. With regard to the persistence of Salt* folat ts, it appears 
to be simply a case of a plant becoming thoroughly adapted to 
certain conditions of life which were met with in England 
during the glacial period, and are present now in extreme northern 
regions Why Saltx polaris should have varied since glacial 
times more than molluaca and other animal life is not apparent. 
The intermediate forma which should connect willows ana poplars 
have not been found, but as poplar-like leaves have been met 
with in lower creLaceuus rocks, it U probable that the order of 
Sahcaccm 11 an extremely ancient one, and the single generalised 
form must be sought for in remoter times even than the Creta¬ 
ceous. 

Our general broad knowledge of the succession of plant life, as 
testified by the rocks, is too well known to need recapitulating 
here Schimper enters in detail into its history In the Silurian, 
Algce, in the Devonian ferns and Lycupods, reaching their apogee 
of development in the Carboniferous , and in the Permian the 
conifers first take an important position The Tnaxsic indicates 
a great gap, and may be considered the reign of gymnospernu, 
whilst the incomuig of the phanerogams is placed beyond doubt. 
The Jurassic presents another hiatus, and but little is known of 
its flora 1 Heer, however, infers, from the entomological fauna, 
that there were no leafy trees in the Lias The oolitic rocks con¬ 
tain abundance of cycads. The Wcalden and Neocomian vege¬ 
tation has left us little more than gymnosperms and ferns 
With the upper cretaceous period dicotyledons are abundant, but 
their incoming is traced to older rocks The Eocene contains 
rich assemblages of dicotyledons, principally apetalous, and the 
Miocene, better known, a still greater variety We see the same 1 
plan or development in the individual; and, as Prof Huxley re¬ 
cently stated in a lecture at South Kensington, 11 we can trace 
living plants from the most gigantic and complicated tree, step 
by step down through many gradations to the lowest algae, the 
lichens, and on down to a piece of animal jelly " 

Thus we find on reviewing the evidence Lhat has been brought 
forward, that other interpretations may be put upon the facts 
I presented to us by Mr. Carruthers. J. S. G. 


Iv an article m this month's C*n temporary, entitled 11 Evolu¬ 
tion and the Vegetable Kingdom, 1 ’ Mr. Carruthers refers inci¬ 
dentally to a question that deserves the careful consideration of 
all who accept the doctrine of evolution, viz , whether the 
earliest type of flower was hermaphrodite or unisexual Alluding 
to the abundance and variety of palsoroic gymnosperms, as 
evidenced by the numerous fruits that have been ducovered in 
the carboniferous measures, he lays stress on the fact that " Lhey 
all belong to the Tixineous group of conifers , . that the 
plants of this section arc all dioecious, t r. having the sexes on 
different plants If the occurrence of ihc germ and sperm elements 
in different organs, and even in different individuals, u evidence, as 
it is held, of higher development in phanerogams, then it is im¬ 
portant to notice the order of appearance of dioecious and monoe¬ 
cious groups m relation to those with hermaphrodite flowers. 
Advocates of evolution hold lhat dimorphic plants are now in a 
transition stage progressing towards a (luscious condition. The 
conifers attained to the highest known development os regards 
this element of their structure on their Ant appearance,” 

If Mr Darwin be regarded os on exponent of the vtfws held 
by "advocates or evolution," we And that he expresses himself 
very differently From the following passages in his recently pub¬ 
lished work on 11 The Effects of Cross and Self-fertilisation in the 
Vegetable Kingdom," he would seem to consider the primordial 
condition to be unisexual. " There Is good reason to believe 
that the Ant plants which appeared On this earth were ciypto- 
gamic .... As soon as plants became phanerogamic and 
grew on the dry ground, if they were to Intercross, it would be 
indispensable that the male fertilising element should be trans¬ 
ported by some means through the air ) and the wind is the 

1 An extensive Jurassic flora has been deacnb^il by Heer in d$ 
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simplest menu of transport.” .... "Therefore the Conifers 
and Cicad ioe, no doubt, were anemophilous, like the existing spe¬ 
cies of these groups." . A remarkable fact with respect to 

anemophilous plants is that they are often diclinous,” For rea¬ 
sons which he gives, Mr. DaTwin considers that this "may be 
attributed to anemophilous plants having retained, in a greater 
degree than the entomophilous, a primordial condition, in which 
the sexes were repainted and their mutual fertilisation effected 
by means of the wind.” . . . " If this view is correct, plants 

must have been rendered hermaphrodites at a later though still 
very early period, and entomophilous at a yet later period, 
namely, after the development of winged insects.” He subse¬ 
quently points out, however, that "under changing conditions 
of life . . . some hermaphrodite plants descended, as we 
must believe, from aboriginally diclinous plants, have had their 
sexes again separatedand he names as an example, Lychnis 
dunca It is only in the case of plants thus reverting that 
dimorphism can be held to be a transitional stage. 

Prof. Thiselton Dyer, in his notice of Mr Darwin’s book in 
Nature (vol. xv , p 329), maintains an opposite view. " It 
would not be difficult to show that all through the vegetable 
kingdom the hermaphrodite condition precedes the dicedous, 11 
Demurring to Mr Darwin's conclusion that the monoecious con¬ 
dition “is probably the first step towards hermaphroditism," 
he considers it "not improbable that precisely the converse may 
be more true.” . . . . " To throw light on the question whether the 
primordial plant was diclinous or not,” he discusses Ihe manner 
in which it probably originated "from some plant-form not dis¬ 
tantly related to Selaginella,” and arrives at the conclusion that 
Lhe first flower would probably be extremely inconspicuous, 
destitute of colour and hermaphrodite. 

How would it be, however, if, instead of regarding the spo- 
ranguferous cone or spike of Selaginella as the homologue of 
a single flower, we compare it rather with the spike of Carex, 
say, for example, C fuluans? The spike «a tins species u, 
like the other, 11 composed essentially of an axis having modified 
lateral appendages.” The glumes of the sedge correspond to 
the scales of the lycopod; in the axils of the upper are found 
the "male structures ”—in beUginella, sporangia containing 
microsporrs ; in Carex, anthers containing pollen , in the axils 
of the lower arc found the "female structures”—in Selagi¬ 
nella, sporangia containing macros pores ; in Carex, ovaries 
containing each an ovule. There 11 then not even the differ¬ 
ence that the position on the axis of the male and female struc¬ 
tures is Inverted From C pultcans, with its single spike, the 
passage is easy to species that have several spikelets, each male 
at Lhe top and female below, or to others that have the upper 
spikelets wholly male, the lower ones wholly female. The same 
arrangement of mole and female elements u found in Typha and 
Spnrgamum, in most of ibe Aracece, to which order belong the 
oldest fossil monocotyledons, and is preserved even m bagitLaiia, 
although in the last the flowers are of a much higher type, being 
provided with petalloid peruuLhi. So far os the comparison 
with Selaginella 15 concerned, does it not favour the production 
in the first place of unisexual flowers, at least as much as of 
hermaphrodite? Thomas ComuelR 

Newton 1 c Willows 


The Rocki of Chamwood Forest 

Some letters appeared in Naiure a few months ago upon 
Ihe rocks of Charnwood Forest. In one of them it was sug¬ 
gested that the syenitic bosses of Mark held and Groby might bis 
more ancient than the surrounding slates and grits. Some of 
jour readers may therefore be interested in learning that we have 
now ascertained from unquestionable evidence in two places 
that the syenite is intrusive In these rocks, and, as we believe, 
in some ol the highest and latest rocks of the senes We reserve 
the details of the sections and localities for a paper which we 
hope shortly to communicate to the Geological Society, 
fat John's College, Cambridge,. T. G. Bonniy 
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Southern Double Stan 

Noting some queries in your November numbers (in the 
"Astronomical Column”) respecting some southern stars, I 
Inclose yon come extracts from our occasional observations 
that refer to the objects named in those and some previous 
numbers :— 
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Ship’s Chronometers 

We have read with much pleasure your notice (vol. xv p. 403) 
of fair William Thomson’s lecture on Navigation, and are pre¬ 
pared fully to endorse your remarks as to the value of Mr. 
Hartnup's system of rating ships’ chronometers, by which 
account is taken of the change of rate due to -change of tem¬ 
perature. 

It is but Tab ^to mention, however, tboi the principle upon 
which this system is founded was thoroughly investigated by 
experiments upon a large number of chronometers by M. 
Lieusous, of Fans, some thirty or forty yeara ago ; acting upon 
his suggestions, and after independent investigation conducted 
in our chronometer manufactory some six years ago, we pro¬ 
duced a table for the use of captains and others using ships' 
chronometers, which was fastened in the rhrnnnmrlcr case, with 
a small thermometer In Tront of it, in such a way that the top or 
upper end of the column of mercury indicated, without any cal¬ 
culation whatever, the mean rate that should be given every day 
to the chronometer until some considerable change of tempera¬ 
ture had taken place (say 3°), when the new position of the toy 
of the mercury column again showed the new rate to be used la 
working the chronometer 

We did not introduce this plan to the navigating public gene¬ 
rally, as we feared that sufficient trouble (small though it actually 
be) would not have been taken in the use of it, also for another 
reason, i.e t nearly every chronometer that we have tested hn 
been lound to require a different daily coefficient for a change of 
temperature of ±1°, and ships rarely remain sufficient time in 
port for us to determine this coefficient after allowing for the time 
necessary to clean the chronometer. 

But, as our system of tabulation may be of interest to your 
readers and may possibly be available for other purposes, we 
give it you as briefly as possible. 

From our experience (which agrees with that of Lieiuoos 
and of Hartnup) we find that the ordinary compensation balance 
without auxiliary, cauiei the chronometer to go at its fastest rate 
(or in other words to lose least) aL a point of the thermometric scale 
somewhere between 55° and 70° F., usually at 6o° or 65", and 
that from 25° to 30° above or below thit "fastest point” the 
chronometci loses or goes slower on its fastest rate by an amount 
that is determined by multiplying the square of Lhe difference m 
temperature between Ihe new point and the "fastest point” by 
the coefficient of temperature for a change of i° above or below 
the "fastest point,” t c. f by the amount that a chronometer 
goes slower for having its temperature increased or diminished 
by |\ 

This is, however, only true so long as two conditions are 
adhered to ; the first condition being that the " fastest point ” 
(which can be moved at will by the chronometer maker), shall not 
be taken outside Lhe limits of 55° to 70°, that is, the rule will 
apply from 30 s to 95* but not beyond, even though the "fastest 
point ” should be moved up to 8o° or down to 40” j beyond 
these points a new law applies, and Instead of squaring the dif¬ 
ference of temperature and multiplying that quantity by the 
coefficient of temperature, this latter must be multiplied by the 
difference of temperature (always reckoned from the "fastest 
point ” of the chronometer under trial) raised to a power between 

the square and the cube, or x 5 , for which good reasons can 

2 

be given. 

This being explained, it will be easy to perceive the tue of the 
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tabic or diagram ai given below, in which t is a thermometer, 
C Q and c' c r an curves drawn after testing the chronometer. For 
an ordinary voyage in which no extremes of temperature are ex¬ 
pected. or which, if they occur, will be of short duration only, we 
should seal the diagram under the thermometer, so that the tem¬ 
perature line of 6 y should coincide with and pass through the 
apex of the curve, and If the chronometer were neither gaming 
nor losing at 65° we should draw the curve as c c , if the chrono¬ 
meter were gaining five-tenths of a second per day we should 
draw the curve as o' C*. 

Then the rate Is always to be reckoned from the summit of 
the mercury horizontally till the line meets the curve; if this 
line ehopld be to the left of the thermometer the Lime should be 
reckoned as plu j (+) or gaming , if to the right, os minus ( - ) 
or lasing. 

Thus, for example, taking the line s a for a chronometer 
whose rate at 65" is 0" oths, this will give at 75° — o" ((Lbs, or 
loalng half a second daily , or for a chronometer whose rate at 
65° (c'c # ) Is fast o" 5lhs, at 75“ it would be o" oths for a chrono¬ 
meter whose dady coefficient giveJ a curve as here drawn. 



Of course in determining a daily rate, two or more observa¬ 
tions of temperature should be taken, so as to give a mean tem¬ 
perature point from which to reckon the rate, as the day and 
night temperatures differ considerably. 

Prof Lieusous, :n his brochure, gives a rule for determining the 
amount which a new chronometer is likely to gain on its rate, 
owing to the hardness of the balance-spring and other causes in¬ 
dependent of temperature, but we do not find this latter so 
reliable as the temperature-correction method as detailed above 
Should this prove interesting to your readers, we may, with 
your permission, at some future time give a few reasons for the 
difference that is found to exist between the daily coefficients of 
temperature of different chronometers 

Parkinson and Frodshau 
4, Change Alley, CoinhlU, London, March ia 


P.S,—The above system renders the auxiliary compensation 
nnneccaaaiy, and can therefore effect a saving of 4/. to 5/. on the 
ooat of each instrument. 


Lowest Temperature 

T^wi appear! to be something almost abnormal in the 
dimafic conditions to which the observatory at Stonyhurst is 
subject (vol. xv. p. 399) 1 remember going into a garden in 

the neighbourhood of Knareiborough, in Yorkshire, about ei^ht 
o’clock on the morning of Christmas Day, i860, and seeing 
what I suppose had never been lean in England outside a labora¬ 
tory before that morning, viz., the mercury in a thermometer 


slanding at 8" F below zero, j.a. 40° F. of frost At Stony¬ 
hurst on the Bame day the Lhermome’er went down only to 6 D 7 
F., i.e , there were 25 0 ‘3 F. of frost 

Again, on March I, 1877, the lowest temperature registered 
in the neighbourhood of Knoraborough was only, 1 believe, 
l8° F , whilst at Stonyhurst it was 9 0 1 F. The dilTeience% 
therefore, between the temperatures on the two days spoken of 
at theie places, not fifty miles distant from each other, were 
respectively 2° 4 F and 26° F , which are so wide apart as to sug¬ 
gest that Stonyhurst is subject to climatic conditions which do not 
prevail in the Vale of York I may mention that the record in 
the Tunes of the temperature on the morning of March i, was 
oqly 25° F , but in country districts in the south of England it 
was as low as 20° F Great numbers of oaks, laurels, and other 
evergreens were killed m Yorkshire by the frost of i860. 

Oxford R. Abbay 


Meteor 

A few minutes before 10 o’clock on Saturday night I saw a 
very beautiful meteor towards the western horizon. The meteor 
passed obliquely downwards towards Orion’s belt, moving slowly 
from right to left. When first seen it was a brilliant white body 
about }th the apparent diameter of the moon. As it passed on¬ 
wards it became bluish and pear-shaped with a bright track 
Before its final disappearance between the belt and the pieiades 
it had a purplish hue It was visible about four or five seconds, 
and during that period It traversed about ten or fifteen degrees. 

Brighton, March 12 W Ainslif Hoi us 

I saw the meteor at 9h 56m. PM of Saturday, March 17, 
mentioned bv your correspondent, “W M ” I was on the 
sea-shore at Ross all, near Fleetwood, and while looking out to 
sea, due west, I became aware of a sudden outburst of light on 
my left. On turning I saw the splendid meteor sailing rather 
slowly across the sky from a point about 3" north-west of t 
Hydro: to a point in Monoceros, whose position I should c li- 
male to be aoout R A — 7I1. 30m. , Decl = 20 n o' souLh 

March 26 J II 


DR. SCHLIEMANN ON MYCEN.E 

T AST Thursday night will be always regarded as a 
■L' memorable one in the history of the Society of 
Antiquaries, when Dr. Schliemann described to an un¬ 
usually distinguished audience his own and his wife’s 
explorations on the site of the Acropolis of ancient 
Mycenae Taking as his clue the well-known passage in 
which Pausanias (a.d 176) speaks of the rums and tradi¬ 
tions of the famous Greek city, Dr. Schliemann was led 
to the belief that his scholarly predecessors had mistaken 
its drift. The passage in Pausanias runs thus — 

“Among other remains of die wall is the gate, on which 
stand lions. They (the wall and the gate) arc said to be 
the work of the Cyclopes, who built the wall for Ptetus in 
Tiryns. In the ruins of Mycense is the fountain called 
Perseia, and the subterranean buildings of Atreus and his 
children, in which they stored their treasures. There is a 
sepulchre of Atreus, with the tombs of Agamemnon’s 
companions, who on their return from Ilium were killed 
at dinner by iEgisthus. The identity of the sepulchre of 
Cassandra is called m question by the Lacedaemonians of 
Amykls. There is the tomb of Agamemnon and thaL 
of his charioteer Eurymedon Teledamos and Pelops 
were deposited m the same sepulchre, for it is said that 
Cass an ora bore these twins, and that, when still little 
babies, they were slaughtered by ADgisthus, together with 
their parent. Hellanikos (EU. 495 - 4*0 writes that 
Fylades, who was married to Electra by the consent of 
Orestes, had by her two sons. Medon and Strophios. 
Clytemnestra and iEgisthus were buried at a little dis¬ 
tance from the wall, because they were thought unworthy 
to have their tombs inside of it, where Agamemnon re¬ 
posed, and those who were slain with him. 11 

Previous explorers had searched in vain for any of the 
relic* here referred to, because they searched in the wrong 
place, mistaking the wall spoken of for that of the city, 
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whereas Dr. Schliemann’s instinct led him to infer that 
Agamemnon and his companions were buried within the 
wall of the citadel. Following this clue he began three 
years ago to sink many shafts in different parts of the 
Acropolis, and met witn such encouraging results near 
the Lions 1 Gate mentioned by Pausanias that he devoted 
his main attention to diggings in this quarter. There 
were, however, so many hindrances, that it was only m 
last July he was able to carry out his plans. 

In the Acropolis Dr Schliemann had entirely cleared 
ihe famous Lions 1 Gate, which he went on to describe, 
discussing also the old question of the symbolism of the 
lions surmounting the gateway, and of the altar sur¬ 
mounted by a column, on either side of which rest the 
fore pTivs of one of the two lions. One theory was 
that the column related to the solar worship of the Per¬ 
sians, another that the altar is a fire altar, guarded by 
the lions , a third that wc have here a representation of 
Apollo Agyieus Dr Schliemann himself was of this last 
opinion, which, he thought, was borne out by the Phry¬ 
gian descent of the Pclopida*. The lion-cult of the 
Phrygians was well known Besides, among the jewels 
found in the tombs, and especially in the first tomb, this 
religious lion symbolism re-appeared On two of the 
reftousti gold plates there found was seen a lion sacrificing 
a stag to Hera Dowim, who was represented by a large 
cow’s head, with open jaws, mst in the act of devouring 
the sacrifice On entering the Lions’ Gate were seem¬ 
ingly the ancient dwellings of the doorkeepers, of whom 
some account was given Further on, as at Troy, was 
quadrangular Cyclopean masonry, marking the site of a 
second gate of wood. Still further on were two small 
Cyclopean water-conduits ; to the right of the entrance 
passage were two Cyclopean cisterns. A little further on 
came to light that large double parallel circle of closely- 
jointed, slanling slabs, which has become so famous 
during the lasl three months. Only about one-half of it 
rests on the rock, the other half rests on a 12-feet high 
Cyclopean wall, which has been expressly built to support 
it m the lower part of the Acropolis, The double circle 
had been originally covered with cross slabs, of which six 
are still in utu Inside the double slabs was, first, a 
layer of stones for the purpose of holding the slabs m 
llieir position. The remaining space was filled up with 
pure earth mixed with long thin cockles, 111 the places 
where the original coveiing remains in its position, or 
with dvbri r of houses mixed with countless fragments of 
■11 clinic pottery wherever the covering was missing. This 
urcumst.ince could leave no doubt that the cross slabs 
were removed long before the capture of Mycenre by the 
Argives (n c. 468). The entrance to the double circle 
was from the north side. In the western half of the circle 
Dr Schliemann discovered three rows of tomb stcl&s, 
nine in all, made of calcareous stone All stood upright; 
lour only which faced the west had sculptures in relief. One 
stele, precisely that beneath which was found the body with 
the golden plates representing the lion sacrificing the stag 
to Hera Dowirir, represents a hunting scene. The two next 
sculptured sepulchral slabs represent each a battle scene. 
The Mycenae slabs, Dr. Schliemann said, were unique of 
ihdr kind The manner in which they fill up the spaces 
not covered by men and animals with a variety of beauti¬ 
ful spiral ornaments reminds us of the principles of the 
painting on the so-called Orientalising vases, But in the 
Myccn j>nn sculptures nowhere do we see a representation 
of plants so characteristic of ancient Greek ornamentation 
of this class. The whole is rather linear ornamentation, 
representing the forms of the bas-relief. Hereby we have 
an interesting reference to the epoch in Greek art pre¬ 
ceding the time when that art was determined by Oriental 
influence*, an epoch which may approximately be said to 
reach far back into the Second Millennium (b c.). 

Here then in the Acropolis of Mycense are tombs which 
arc no myth, but an evident reality. Who were these great 


personages entombed here, and what were the services 
rendered by them to Mycenae which deserved such splen¬ 
did funereal honours ? It was argued at length that the 
inhabitants of these tombs could be none other than the 
very persons spoken of m the extract Dr. Schliemann had 
cited at the outset from Pausanias, Dr. Schliemann then 
proceeded to state the details of what he had found below 
the ruins of the Hellenic city He spoke of the vast 
masses of splendidly archaic vases Iron, he remarked, 
was found m the upper Hellenic city only, and no trace 
of it in the prehistoric strata Glass was found now and 
then in the shape of white bead9. Opal glass also oc¬ 
curred as beads or small ornaments. Sometimes wood 
was found in a perfect state of preservation, as in the 
board of a box (wl p6rj£), on which were carved in bas- 
relief beautiful spirals. Rock-crystal was frequent, 
for beads and also for vases There were also beads 
of amethyst, onyx, agate, serpentine, and the like 
precious stones, with splendid intaglio ornamenta¬ 
tion representing men or animals. When towards 
the middle of November he wished to close the ex- 
cavauons, Dr. Schliemann excavated the spots marked 
by the sepulchral slabs, and found below all of them 
immense rock-cut tombs, as well as oLher seemingly much 
older tombstones, and another very large sepulchre from 
which the tombstones had disappeared. These tombs 
and the treasures they contained, consisting of masses of 
ewels, golden diadems, crowns with foliage, large stars of 
caves, girdles, shouldrr-belts, breast-plates, &c,, were 
described in detail He argued that as 100 goldsmiths 
would need years to prepare such a mass of jewels, there 
must have been goldsmiths in Mycenae from whom such 
jewels could have been bought ready-made He spoke 
of the necklaces, too, and of the golden mask taken Irom 
one of Lhc bodies, which must evidently be a portraiture 
of the deceased Dr. Schliemann then proceeded to show 
that in a remote antiquity it was either the custom, or, at 
least, that it was nothing unusual that living persons wore 
masks. That also immortal gods wore masks was proved 
by the bust of Fallas Athene, of which one copy was in 
the British Museum and two in Athens. It was also 
represented on the Conntluan medals The treasures of 
Mycence did not contain an object which represented a 
trace of Oriental or Egyptian influences, and they 
proved, therefore, that ages before the epoch of Pericles 
there existed here a flourishing school of domestic artists, 
the formation and development of which must have 
occupied a great number of centuries. They further 
proved that Homer had lived in Mycense’s golden age, 
and at or near Lhe time of the liagic event by which the 
inmates of the five sepulchres lost their lives, because 
shortly after that event Myccnte sank by a sudden 
political catastrophe to the condition of a poor powerless 
provincial town, from which it had never again emerged. 
They had the ceitainty that Mycence’s flourishing school 
of art disappeared, together with its wealth ; but its 
arListical genius survived the destruction, and when, in 
later centuries, circumstances became again favourable 
for its development, it lifted a second time its head to the 
heavens. 

No doubt Dr Schliemann’s theories will be subjected 
to much criticism when the full details and drawings 
appear in his forthcoming work. Of the value of the 
discoveries themselves there can be but one opinion. 
Those alone which have been made in the Acropolis of 
what many have been inclined hitherto to regard as a 
half mythical city are of themselves sufficient to entitle 
him to an important place in the field of scientific re¬ 
search. Both to the historian and ethnologist his re¬ 
searches must prove of the greatest value, and all who 
have been stirred with the recital of the deeds of the 
Homeric heroes will rejoice to have henceforth reasonable 
external evidence for regarding them as something more 
than myths. 
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FERTILISATION OF FLOWERS BY INSECTS'- 
XVI. 

Alpine Species of Genii ana adapted to Lepidoptera . 
f*ENTIANA BAVAR/CA (Fig. lo6-ioBJ f G. verna 
" (Fig. 109-111), G. nivalis (Fig. 112-114), of which I 
have examined living specimens in the Alps, and G. imbri¬ 
cate, estiva, pumila, and utnculosa, of which I have 
examined only dried specimens,” agree so completely in 
the structure of their flowers, and in their contrivances 
for cross-fertilisation by insects, that they all obviously 
belong to the same section of the genus Gentiana, and are 
adapted to the same group of visiting insects They all 
possess a long narrow corolla (Fig. io6), a which contains 
in its lowermost portion the honey, secreted, as in our 



Fig. 1 06 

Fir.a 106.106 — Gc/thana bavanca Fig 106 —Lateral view of a Aon tr 
which tMguiB iwimuy and doling, ihe calyx end the anterior portion 
nf the corolla having been removed (3} 1) Fig 107—The lune 

flower viewed from above (3 1 ■) The nuiein of the circular niff inn 

U already covered by the revolving corolla. Sic 10B —Ihe stigma seen 
from above (7 iM 

two first groups, by an annular swelling at the base of the 
pistil s (tt f Fig. 106, in, 113). They all have the entrance 
to the corolla-tube closed by the bi-lobed stigma being 

■ Qattmad from p 319. 

• for spacmuni of G fvmrfa, estiva, pro*train Frmhckit, and Rmr- 
fnrwm t I am indebted to Prof Aachenon of Berhe- 

I Only lx G mil*va the corolla-tube Menu lobe coniiderably wider ihan m 
the other Boeder, 

* The following explanadon of the letievmg appUea to all the figures — 
■ m anthellt co = corolla, fi = filaments, n = nectary. 0 — openings con- 
d«diu to the honey, » = ovary, > a peuli, 1 = Mpals, 1/ a stigma, /- 
folfli or the corolla by which iu twisting Is made possible. 

' f I found tbo length of the corolla-lube from the nectary 10 the ILigma, In 
As mass In quutim m follows (hwj/tva, s6 sB mm , G verna and var 
aj, G bavartcay bo- a a, ( 7 , ntricvlom, iB ss ; G /nmtia , 
■6-ii ; G imbr&at<iy 15, G ntvalu, 13-16 mm 


dilated into a circular disc (st Fig. ic6, 109, 112), and 
bordered at its margins with hair-like papillae (Fig. 108). 
In all of th?m small openings are visible in the fully- 
opened flower between the margin of the sugma and the 
inclosing corolla (Fig. 109) ; but as soon as the corolla 
begins twisting (Fig. no), these openings are con¬ 
cealed. In all of them the anthers surround ihe 
stigma, thus placing their pollen on the way to the honey 
{a, Fig 106, no, 114). They can all, therefore, be ferti¬ 
lised only by such insects as have a proboscis sufficiently 
long to reach the base of ihe corolla, and at the same 
time etcher sufficiently slender to enter through the small 
openings (Lepidoptera), or sufficiently strong forcibly to 
enlarge the entrance of the flower ^humble-bees). Such 
an enlargement, indeed, would be possible by the expan¬ 
sion of the same folds between the petals (/ Fig 106, 107, 
109, no, 112), by which the flower is enabled to twist, 
and to close, as soon as colder weather frightens away its 
natural fertilisers. 

Now, looking about to discover what Lepidoptera and 
humble-bees might be the natural fertilisers of the present 



Fig 107. 


group, I was surprised at the fact that of all the 162 
species of Lepidoptera which 1 had observed visiting 
flowers in the Alps, Macroglossa stcllatarum alone has a 
proboscis sufficiently long (25-28 mm.) to reach the honey 
in all the species of Gentiana in question, and that of 
the Alpine humble-bees, even those provided with the 
longest proboscis of all, Bombus horiorum 
(18-21 mm) and B opulentus, GersL (22 
mm.), are incapable of reaching the honey 
in all the above-named species, except by 
ihrusting the whole of their head into the 
narrow corolla-tube. Moreover, direct ob¬ 
servation seems to prove that humble-bees Fit. 
insert at the most their proboscis into these 
flowers, but never their whole head. For instance,. in 
the Albula Pass, July 28, 1876, 1 saw a humble-bee flying 
about for a long time in search of flowers , at length it 
hastily visited Gentiana Verna, but having only once 
thrust Us proboscis in^o a flower, it flew away out of mjr 
sight. Likewise near Pontresina, August 4, 1876, I saw 
Gentiana nivalis visited by Bombus mendax 1 Gerst. y } but* 
after having hastily tried one or two flowers in the same 
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manner, it passed over to Trzfoiium m vale, which it then 
sucked per sever in gly. If from these observations we may 
infer that the forcible enlargement of the narrow corolla- 
tube of the species of Gentian a in question is too in¬ 
convenient for the humble bees, then the only insects 
capable of gaining the honey in all the species of the pre¬ 
sent group and capable of regularly visiting and cross- 
fertilising them, are Macroglossa steilatarum, and perhaps 
some other Sphingidz not yet observed by myself in the 



Fir. 109. 

Frail- 109-111 — Gentiana vema Gj rj Fic icg —Flnirer, completely 
opened, Keen from above mg iko-U pper portion of the name 
flower, bmrcied longitudinally, ihowing the pistil and the anthen. Fig 
■ 11 —Low ermoxi portion of the Mum flower, showing the nectary 

Alps. The smallest of the species in question, G. nivalis 
(13-16 mm.), G. nnbncata (15 mm ), and £ 7 . puftula (16-18 
mm ), may also be fertilised by some moths 1 and by many 
butterflies a which will all easily insert their slender pro¬ 
boscis into one of the small openings at the base of the 
corollartube, then, withdrawing it smeared with pollen, will 
leave some pollen-grams on the margin of the stigmatic 
disc, and, when inserting the proboscis into another flower, 
will effect Ha cross-fertilisation by stripping off some of the 
pollen-grains from the hair-like papilla at the margin of 



Fig 110. 



Fic in. 


the stigmatic discs Humble-bees, on the contrary, at all 
events, seem to be of very small or no Importance as 
fertilisers of this group If thus, by indirect inference, 
we are led to the conclusion that the present group 

1 Phtda gamma, 15-16 mm , P. inUrrognUom*, »3 , P Hockenwarti, 

» Ar&mntj 13-M , A ag/aia, 19-18, ,4 v»r m, 13-16, 

A jte/Aie, ia-14 , Coluu phnotuon*, 13-w Frrbi* goartte, n-14 ( Iftijbna 
tyixtaMMtf 1G Pafiiho m acha ow , iB-oo, Pnrarg* mwtm t 13 14 , Pamauima 
*>W&j ia-13, P drhmt, 11-16, Pwwni braaaxcm, 13-16, P crat+gi, 15 , P, 
***** ■4-1B , Vmmetta cantvf, 15 , and V atrhar, 14-15 mm. 


Is exclusively adapted to Lepidoptera, we ought to 
embrace this opinion with due precaution; for all 
visits of Lepidoptera, hitherto directly observed by the 
comparison of the length of their proboscis with the 
length of the corolla-tube, prove to have been only 
fruitless attempts. On O', nivalis (corolla-tube 13-16 
mm.), near Pontreuna, August 4, 1876, I observed Cano- 
nympha satyrion % Esp. (proboscis, 7 mm.), and Hesperia 
serratulce , Rbr. (10-11 mm.); on G . vevna (corolla-tube, 
23 mm.) in the Albula Pass, July 28,1876 ,1 found Melitcra 
aurtma, var Mtrope , Pninn, (7 mm ), Argynnispales, S. V. 
(9-10 mm.), and Erebia lappona t Esp (8-9 mm) ; on G . 
oavarica (20-22 mm), Kerner 1 observed Aerotts cuprea 
(12 mm ), I myself, upon the Piz Umbrail, July IS, 1875, 
saw Erebia lappona ,, Esp. (8-g mm ), in the Albula Pass, 
July 27,1876, E lappona and Melitaa asteria (5-6 mm.) , 
in the Val del Fain, August 5, 1876, Melitaa aurinia , 
var. Merope , Prunn. (7 mm.), all easily inserting their 
proboscis into the corolla tubes, but all apparently 
without any advantage to themselves, though, by their 
repeated fruitless attempts, some cross-fertilisation of the 
flowers may have been effected. No direct observation 



Fig iiv Fig 113. 

Figs 112 114 — Gtrtlmna utvaltf[*l ■ 1) Fic 11a — Flowor neon from ibova. 
Fig ii^—P 1M1I h ig 114 — upper poriinn of the flowor bisected longi¬ 
tudinally, showing one oftha anlhcn (a‘) in conlecl with the mirglni of 
tlie stigma 


of the true natural fertilisers of the species of Gentiana 
belonging to our fourth group has yet been made. 

In former articles I have shown that frequently, of 
different species of the same genus, those 
possessing the most conspicuous flowers 
are adapted to cross-fertilisation by in¬ 
sects, whilst other species of the same 

g enus, possessing less conspicuous flowers, 
ave recourse to self-fertilisation, in case 
the visits of insects are wanting. This 
statement is also confirmed by the species 
of Gentiana in question. For in G. verna 
and bavarica , differing from nivalis not 
only by the considerably larger size of -w 

the separate flowers, but also by a num¬ 
ber of flowers which stand close together, 
thus being easily seen from a great dis¬ 
tance, the possibility of self-fertilisation 
the position of the stigma and the anthers (as shown by 
Fig. 106 and no); whereas in Gentiana nivalis , whose 
flowers are much smaller and more distant one from 
another, one or some of the anthers commonly come into 
contact with the margin of the stigma (as shown by Fig. 
114), and effect self-fertilisation in case cross-fertilisation 
by insects is wanting. 

1 Kerner, " Schuumuiel (Ur BUEthan gegnn unbanibao GSi«*.“ (' 

*M>j 



Fro. 114. 

is excluded, by 
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The most striking peculiarity of our fourth group of 
Gentiana is the sensibility of their flowers to the in¬ 
fluence of 1 lie we a then which is apparently connected 
with the Fen ability of their natural fertilisers to the 
same Influence The following observation clearly shows 
that different species differ widely in this sensibility, even 
when growing m the same locality, On the Piz Umbrail, 
July 10. 1674, I had collected some pi an is of Gentiana 
bavarica, var. imbneata , and of G. verna, and put them 
in my sleeping-room in the Quarta Cantonlera, upon a 

I date filled with water. The next morning, at half-past 
bur o'clock, I found the flowers of G. bavanea already 
Opened, those of G vema still closed. I placed the plate 
outside the window, where the intensity of light was at 
least as great, but the temperature much lower, and all 
the opened flowers bqjpn twisting. After tnev had 
closed, 1 brought themoack into the room, ana they 
opened again. Repealing this trial from half-past four to 
half-past six o'clock, I saw them two or three times 
closing and opening again. Gentiana verna, standing 
upon the same plate, during this time, had not yet opened 
a single flower. 

From this observation, the further prosecution of which 
was prevented by my departure, it is obvious (1) that the 
opening of the flowers of these species of Gentiana is caused 



FiC 1x5 —Pedigree of the speelei of Gentiana of Germany and Switzerland 

by heat, not by light; (2) that G, verna requires a higher 
temperature for opening than G. bavanea, var. imbneata. 
Possibly this is one of the causes which makes G. vema 
descend into sub-Alpine and low lands, whilst G. bavanea 
iB confined to the Alpine region, 

Comparing the present gTOup with the foregoing ones, 
we need hardly doubt that it is most nearly allied to 
our second group, from which it differs only by the nar¬ 
rowness of the corolla, by the further development of the 
folds between the petals, and in connection with this by 
their greater sensibility, and by the lobes of the stigma 
being dilated. Gentianaprostrata, agreeing in every other 
reapect with our fourth group, has as yet retained the 
two twisted stigma-branches, and therefore may be con¬ 
sidered as a connecting species between the second group 
and the fourth, which is descended from it 

Summing up the above relations between the species of 
Gentiana of Gennany and Switzerland, we obtain a pedi¬ 
gree bkc Fig. 115, in which the signification of the lettering 
is at follows :— 

(a) Hypothetical ancestral form with fully open flowers, 
twisted stigma-branches, diverging stamens, and honey 
Hcreted at the base of the Jlower in the angle between 
.the bate of the pistil and The corollg. From this an¬ 
cestral form we see two branches b and c descend; b 
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with the nectary confined to the base of the piitil, 
c with nectaries at the base of the corolla From the 
branch c has developed the sub-genus Entotricha Frcehch 
(d), containing six species ;—u. campestns , germantca , 
amarella , oblust/oha , tenella , and nana, adapted both 
to Apidae and to Lepidoptera. Of the branch b an 
original form, G. lutea (b f ), has been preserved, acces¬ 
sible to insects of all orders, but from the same branch 
has descended the large sub-genus Co?Ian the Frcelich (e), 
containing eleven species — G punctata, pannonica , pur - 
purea, cructata , asclepiadea, Pneumonantke, FtaUchii , 
Jngida, acauhs, exczsa , and ciltata, all adapted to humble- 
bees One branch of this sub-genus (<?), by narrowing 
the corolla, perfecting the folds between the petals, dilat¬ 
ing the stigma-branches, and thus adapting the flowers 
to Lepidoptera, has further developed the sub genus 
Cyclostigma (g), containing seven species — G, bavarica, 
verna, asttva, imbneata, pumtla , utnculosa , and nivalis . 
As a link between the ancestral sub-genus (r) and the 
derived subgenus G ,has been preserved G. prostra a (/). 

Lippstadt Hermann Muller 


RECENTLY PROPOSED IMPROVEMENTS IN 
MUSICAL INTONATION 

T HE harshness of the present system of tuning has 
been a source of constant complaint since it was 
first introduced, about a century and a half ago. But of 
late years several more or less practical attempts have 
been made to overcome this defect without interfering 
with the quality of our musical tonts. Instruments with 
fixed tones, as the organ, piano, and harmonium, lead 
voices, and the inalterable quality of vocal tone has there¬ 
fore to be constantly kept in view. The instruments 
exhibited in the Loan Collection of Scientific Apparatus 
at South Kensington are enough to show both the objects 
aimed at and the nature of the mechanical appliances by 
which it is hoped they may be more or less reached. It 
is difficult to give an intelligible account of them within 
the compass of an article, but Dr. Stone's two lecture! 1 
and Mr. Bosanquet's more recent work 1 will supply details 
and figures. 

On examining musical tones generally, 1 we are led to 
the conclusion that the first requudte is to have a succes¬ 
sion of notes forming perfect Octaves, Fifths, and major 
Thirds, that is, making numbers of vibrations which the 
air executes during the same length of time in the ratios 
1 * 2, 2.3, and 4 . 5 respectively. An examination of 
prevailing systems of modulation, has shown 4 that a 
strict fulfilment of this condition would require 117 notes 
to the Octave—a mechanical impossibility on any instiu- 
ment with fixed tones. Such a scheme must, however, 
be made the basis of subsequent work. Moreover if com¬ 
binations with what is called the harmonic Seventh or 
6 7 be admitted, then we should require very nearly to 

double the above number of separate notes. It follows, 
therefore, that we must either restrict our desires of 
modulation (which is not likely to happen) or be content 
to use more or less imperfect intervals, and the question 
turns upon the degree of endurable imperfection. It 
must be remembered that these apparently innumerable 
delicacies of sound present no real difficulty to the singer 
or violinist when he once knows the theory on which they 
have to be produced, for they are all generated by ei 
tremely simple intervals. The difficulty, indeed, is to 
avoid them, especially in part music, and to put up with 
alterations, apparently arbitrary and certainly neither 

« " Sound jLud Music," by Dr W, H. Sura, in the senei of Science Ln- 
lure* at Suulh Kensington, iBj 6, pp. 46 (Macmillan) 

■ “An Elementary Ireatiu OD Musical Interval* and Temperament, 
with an Account ol the Enharmonic Harmonium Exhibited in the Loan Urt* 
lecuon of Scientific Instruments, bouth Kensington, iB7*» , also o'an 
monic Organ Exhibited to Uw Musical Auoci.il oh of London, May, i 87 j. 

tV 3 w HelmJlolrz'. ■■ Snuliou of Ton. ” 

4 baa my iramuiKM Helmholtz, pp 669-673 
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easy to conceive nor to produce. No temperament^ as such 
a makeshift intonation is called, could exist except by help 
of an instrument with fixed tones, and the most practised 
tuner finds it impossible to produce a satisfactory result, 
except by mechanical means 1 How then could we expect 
a Singer to produce at will any of the fifty or more schemes 
of tuning that have been invented, or even either of the 
only two that have been a success, the mean-tone and the 
equal temperaments ? 1 

The Greek system of intonation, as we know from 
Euclid's " Section of the Canon,” consisted of a senes of 
perfect Fifths, and may for convenience be represented 
by F, C, G f D, A, E, B, where it will be found that each 
note is a Fifth higher than the preceding. It is therefore 
the simplest and most intelligible that can be imagined, 
and is in fact at the base of all music. Reduced to the 
same Octave and played as a major scale this gives 
C, D, E, F, G, A, B, C This is perfectly singable, and 
produces excellent melodic effects. But if we attempt to 
play the usual major and minor chords of the scale with 
these notes, as FAC, CEG, G B D, D F A, ACE, 
EGB, the effect, as I know by frequent experience, is 
simply hideous, so that there is no difficulty in under¬ 
standing why the Greeks called Thirds "dissonances" 
(i diaphona ), and had no harmony. Observing that in the 
senes of Fifths E is the fourth Fifth above C, we may 
therefore say that the major Third cannot be identified 
with the fourth Fifth up, reduced to the same Octave. 

On calculating out the ratio we find C .E = 4,5 X J 1 , 

□o 

whereas the real consonance requires 4 5. This would 

be produced by taking a note E lv as we may write it, 
which is Batter than E in the ratio of 9 o 81. The result 
of carrying this out to the extent of modern modulation is 
the senes of 117 notes to the Octave already mentioned. 

In the Loan Collection, one instrument, General Perronet 
Thompson's enharmonic organ, grappled with this problem 
to the extent of forty notes a But its three finger-boards 
with occasional extraordinary shapes and colours to the 
finger keys (figured by Dr. Stone, op , cif. t p. 32) might well 
frighten the uninitiated. Yet General Thompson, himself 
unable to play, taught a blind organist how to use it, so 
that in a fortnight she could perform in public, and I 
have often heard the instrument played by others, who 
did not complain of any difficulty. Helmholtz (in my 

r "Mr Elln has gnena pracLiral rule/ 1 [for producing the usual, Inten¬ 
tionally equal, temj.M.mneiii], "which di>ei nut air in He reiulu by much 
more lhan the hundredth pjri of a semitone " (Seldom as much su that ) 
“ It u—make oil the Fifths which lie entirely within the Octave c c" [middle 
C 10 ihe C above] beat omt per sAond j and make those which have their 
tapper notes above beat three times in two seconds. Keeping the frifth 
/—c"to the last. It should beat once in between one and two seconds. See 
Ellis's " Helmholix,'' p 785 This is a perfectly practicable rule, and tuners 
ought to be ui'iracted in the use of it 'I ken are /no tuners who can pro¬ 
duct m tolerable equal temperament " — Bosmquet, op cit , p 5. 

■ bee my paper on 1 emperameiu {Proc, Roy ioc , vol xm , pp 404-419), 
whan more than fifty schemes are calculated and analysed Mr Bosanquet 
has a most inieresiuig chapter on the history of the mean-lone temperament 
os old organ tuning, the only one kouwo to Handel, and its complete resiles- 
t on, wuhouL its former “ wolve*/’ by moans of his own fingerboard, pp 94-40 
He rightly considers this temperament most suitable for ihe organ (n. 58} as 
lui equal temperament u for the pianoforte But ihen the voices of a choir 
might be led by the completed mean-tone system without much injury to the 
chords, which are shivered by the equal temperament 
3 Ihrsc are given by Mr Bosanquet, eh cit , p 99, arranged according 
lo his own finger-board, which completely docs away with ihe terrors of the 
anginal, but slao expressed in his own notation, which implies s temperament 
which General Ihumpaon well knew aud repudiated Hence I add them 
here in my own symmetrical arrangement ( Proc Roy Sac , December, 1874, 
voL *kiil p called “the simplest M by Mr Uotnuquet, p to), in which 
the columns represent ascending Fifths, and the lines from left to right 
ascending major I birds, and where the superior and inferior numbers indicate 
sharpening or flattening by a comma (ilus 11 here published for the fiist 
limn) 

General P Thompson’s Enharmonic System — 
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translation, p, 636), who also heard it played, speaks of its 
chords as “ extraordinarily harmonious," but [he quality of 
tone (one stop of "metal principals ”) did not distinguish 
the consonances effectually at all times, and the compass 
of forty tones of course materially limited modulation 
except into tonic and relative minors, which were well 
provided for. 

Mr. Colin Brown has also grappled with perfect tertian 
harmony, but has exhibited only a model of his key¬ 
board, figured and described by himself in Dr. Stone's 
book (ib. pp. 42-45). 1 His scheme allowed of sufficient 
modulation into the dominant and sub-dominant major 
keys, and their first relative minors, but almost utterly 
ignored the tonic minor, and further minor modulation. 
As the instrument is an harmonium, the quality of tone 
is remarkably suitable for hogging out the effects of 
perfect Fifths and Thirds, and when proper music was 
selected, Lhe result was most satisfactory. The keyboard 
is much simpler than General T hompson's, and has the 
great advantage of being the same in all keys. Such an 
instrument is of the highest value for lecture illustrations 
of harmon>, and for traming of vocalists in perfect into¬ 
nation. As an independent instrument, its power of 
modulation is too limiLedjand the fingering usually simple 
enough, occasionally becomes very troublesome 8 

These arc the only instruments on which perfect tertian 
harmony was attempted In Lhe others some sort of com¬ 
promise was come to. Mr. Gudroult showed his modifica¬ 
tion of HelinhoUz’s double keyboard, each finger-key being 
cut in half, and the upper half giving, generally, a note 
flatter than the lower half by a comma, 3 

This is a most convenient instrument for scientific pur¬ 
poses, but from its very limited capacity not so well suited 
as even Mr. Colin Brown’s for playing musical pieces. 
The fingering is also full of difficulty, having all the im¬ 
perfections of the ordinary board, with many others super- 
added, and differs in every key. 

We have seen that if we use the fourth Fifth up from 
any note, when reduced to the same Octave, as the major 
Third, il is too sharp by a comma, and unbearably dis¬ 
sonant, but if we use the eighth Filth down, also reduced 
to the same Octave, the result 15 a note just ^ comma too 
flat, which is very much closer than the major Third in 
actual use (for that is ^ comma too sharp), and is not at 
all disagreeable, although not by any means as pleasant 
as the perfect major Third. Thus, going down eight per¬ 
fect Fifths from C, we get in succession F, B/ 7 , E /7 
A/ 7 ., D/ 7 ., Q/ 7 , Q 7 , and F/ 7 ., and the proposal is to use Yfl. 
for E la On the piano, and all instruments in the usual 
temperament, these are the same notes, but they are not 
so when thus tuned, and they are still strictly distin¬ 
guished in our usual musical notation. Herr Georg 
Appunn, to whom we are indebted for various excellent 
acoustical apparatus, and especially for a tonometer (ex¬ 
hibited in the Loan Collection), which is self-verifying, 
and enables us to measure pitch with wonderful accuracy, 
likewise showed an harmonium, consisting of three rows 
of keys, the upper ones in the form of studs, with practi¬ 
cally the usual fingering, consisting of thirty-six tones 

1 The notes used in ihe figure ere comprised In the second, third, end 
fourth columni of the above scheme, of General P 1 hompson’s, but carried 
further, the second column ntiing to D sh and descending: to Fjf , the third 
ruing to U| sh,, and descending to A a E, and the fourth rising to Ai ssh , 
and descending to Gj, giving fifty-Lwo notes m all, but the instrument 
performeJ on at Dr btoue s lecture (July *5, >876) had nol so large a 
compass 

■ “ It 11 clear that this (Mr C Brown’s) arrangement adapts itaalf with 
some facility to all music in which there ii not much modulation, or in which 
the modulation u of a simple type It is, however, easy to give Instances 
which will at once involve mo performer 111 dilhi uiitei " Bosanquet, op cit 
48-9. Mr Bosanquei, who is a practised organist, having studied the finger¬ 
ing, and played on the instrument at the Glasgow Meeting of the British 
Association, H well able to speak 10 its capabilities. 

J Disregarding one very slight alteration, the compaai of twenty-four notes 
extended Tram 1 Zjl to B in the second column ol General Thompson's, from 
G, 10 G, sh, in the Third, and fiom F- jv§ 10 U a sh m the Fourth Wlihiha 
exception of 1 wo Fifths (G f sh to E/, taken 10 fie D, sh. , and toG|, 
taken *1 F a ssh ), which were too flat by \ o' a comma, as all Fifths ought to 
be on the piano, »h ■ gave a complete sucyeuion of dominant modulations, 
but only admitted of hvo minor keys. 
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forming thirty ‘five perfect Fifths, which, by the contriv¬ 
ance of using the eighth Fifth down as the major Third, 
into the place of which its finger-key is placed, gives very 
free play for modulation in all directions with perfect 
uniformity, although of course slightly imperfect in¬ 
tonation, i 

To this system of perfect Fifths and major Thirds 
identified with eight Fifths down, we must attach all the 
other contrivances for reducing the number of notes 
necessary to tertian harmony, without seriously offending 
the ear. The practicability of arranging any number of 
dozens of such notes in the Octave, up to at least seven 
dozen, so that they should be entirely under the command 
of (he performer, be fingered precisely in the same way 
In all keys, and have a style of fingering which is of about 
the same difficulty as thaLXpr three sharps or three flats 
on the piano, has been {Mfred to demonstration by the 
<f generalised keyboard 1 ' of Mr. Bosanquet, exhibited at 
the Loan Collection, for his enharmonic harmonium, and, 
up to four dozen finger keys to the Octave, to the Musical 
Association upon his enharmonic Organ > This key¬ 
board is quite a triumph of ingenious construction, 
founded on rigorously scientific principles, for the prac¬ 
tical Solution of an apparently insoluble problem. 

The modifications of the perfect Fifth system (to which 
Mr. Bosanquet seems much inclined, op cit , p. 57) depend 
on the discovery that fifty-three perfect Fifths exceed 
thirty-one Octaves by only about 1 j^g ir of an equal semi¬ 
tone, or very nearly ^ of a comma. Helmholtz proposed 
to reduce every Fifth by fa of a comma This would make 
fifty-three of the flattened Fifths to be about ^ of a semi¬ 
tone less than thirty-one octaves, too large an interval for 
good ears not to perceive, being nearly half a comma, 
but then all his Fifths would be audibly perfect, and all 
his major Thirds absolutely perfect Mr. Bosanquet 
endeavoured to tune a stop on his enharmonic organ in 
that way, but the effect with stopped pipes did not repay 
the immense trouble of tuning ( ibid ), which cannot be 
truly effected without much mechanical assistance, and is 
therefore generally impracticable. 

The great difficulty of tuning is also an objection which 
applies to Mr Bosanquct’s own proposal to divide the 
Octave absolutely into fifty-three parts (see op. cit , p. 56) 
This would flatten the Fifth still less, but of course would 
also make the major Thirds nearly as flat as those in the 
system of perfect Fifths, from which his differ only by 
about of a comma. It is not likely that Mr. Bosanquet 
has been able to tune to such a degree of accuracy And 
as the object of the division of fifty-three is only to 
modulate ad infinitum , such accuracy is needless for 
general purposes, for which forty-eight perfect Fifths (or, 
as I believe, six sets of eight perfect Fifths, differing by 
perfect major Thirds from each other, and hence com¬ 
paratively easy to tune by Fifths and check by Thirds), 
would fully suffice. 1 

1 The notei may be considered to be those in Gen Thompson’s second 
column continued up to A rh„ and down to kfjfjt (or A quadruple flat), the 
names being altered La those or the finger-key■ corresponding 10 Lhoee on 
the ordinary piano, so that no more thorps and flats are used than m ordinary 
notation Unfortunately the bellows and some parti of the met h&nism 
were injured in iht carnage, and hence the lull effect could not be appre¬ 
ciated There were two extra raws of keys to bring out Herr Appunn's 
favourite minor Third. 16 iq, which is slight.! y closer than that on iHl 
piano, and very effective in certain cases, but the fingering for these w.is 
new and difficult, and could not be roniidered practical 

3 The first, with eighty-four notes to the Octave, 11 figured in Mr I 3 oian- 
quet's book [p/> at , p 93), where it is fully described, and 11 alio explained 
at length in my Hdinholtx, np 692-696. In both books the builder’s name 
and address are given, wiili his prn.es Ibr compasses of two to seven dozen 
keys per Octave Such instruments ore indispensable for the scientific culti¬ 
vation of music It 11 also suited for mean-tone intonation 

3 See the full explanations in my Helmholts, pp 656, 657, 7B3 Tuning 
by perfect intervals u the only system practicable without mechanical 
•iBiisiance But even to tuon the thirty-five Fifths of Appunn u impossible 
by ear alone. 1 find tuners have a difficulty with only eight notes, forming 
seven successive Fifths. But when the next eight notes are taken ai major 
Thirds lo thnaa, all verified by forming Fifths with each other ami producing 
comet differential tones with the anginal set, we may hope for »nma cor¬ 
rectness. The only really satisfactory way or tuning 11 hy calculating the 
puqh of each note, and than causing a act of forks, or Appunn reedi, to be 
Ootiitructcd, itch too flat by four vibrations, which can be done exactly by 


The instruments exhibited in the Loan Exhibition and 
the others indicated in the preceding lines may, there¬ 
fore, be said to have practically solved Lhe difficulty of 
tertian harmony on instruments with Axed tones, and 
they have even approached to a solution for septimal 
harmony (which uses the harmonic Seventh ; see Bosan¬ 
quet, op. cit , p. 41). Voices in part music, when unac¬ 
companied, must sing in just tertian or even septimal 
harmony, but when accompanied they will inevitably 
follow the instrument Violinists can do what they like, 
but are too much inclined to Greek intonation, which is 
all very well by itself, but which the performer should 
learn to modify by something better than a rule of Anger, 
in double-stopped passages and part music. With the 
bass the comma stop may be made effective to a great 
extent, and Dr. Stone is trying what he can do with the 
oboe and clarinet ( op. cit, p 3$), so Lhat there are some 
hopes of improving even the orchestra. Enough, at least, 
has been done on the instruments mentioned and in the 
practice and system of study of the Tonic Solfaists 
(Helmholtz, p. 640) to show that it is practically possible 
greatly to improve musical intonation. 

Alexander J. Ellis 


ON PHOTO-CHEMICAL PROCESSES IN THE 
RETINA 

IN an article which lately appeared in Nature (vol, 
xv , p. 308), I gave an account of certain very remark¬ 
able discoveries made by Prof Kuhne, of Heidelberg, 
which added additional interest to the startling announce¬ 
ment contained in a recent communication made by Prof. 
Boll, of Rome, to the Berlin Academy, to wit, that the 
external layer of the retina is, during life, of a purple 
colour, which disappears at death, but which is, during 
life, continually being bleached by the action of light. 
In my first communication 1 stated that the account of 
Boll’s researches which I was able to give, was only 
quoted at second-hand from Kuhne’s paper, as the num¬ 
ber of the Proceedings of the Berlin Academy containing 
Boll’s communication 1 had not yet reached Manchester, 
Having now had the opportunity of reading that com¬ 
munication, I am able to state Lhat the summary of it 
contained in my first article was correct in every par¬ 
ticular As the paper is, however, one of peculiar im¬ 
portance I propose, with the concurrence of the Editor 
of Na jure, to insert is verbatim but annotated translation 
of it in next week’s number of Nature. 

It is with great surprise lhat I have heard that the 
prominence given to Prof Kuhne’s researches on the 
“Vision-purple” in my article in Nature has given some 
pain to Prof. Boll, who probably feels some disappoint¬ 
ment in not having been allowed to remain in sole pos¬ 
session of the promising field of research upon which he 
had entered. It is with still greater surprise, however, that 
I have read the remarks which D . Warlomont, editor of 
the Annale* d’OiuIttfique, has added Lo the literal trans¬ 
lation of my article which he has published in that jour¬ 
nal, 3 and which lollowg a brief abstraetjof Boll’s paper. 

11 Nous appelons toute l’attenLion de nos lecteurs sur 
les deux articles qu’ils viennent de lire, ct qui signalent 
une d^couvertc propre X rdvolutionner la physiologic de 
la rdtine, ^ renverser quelques unes des \d 6 cs revues, k en 
affirmer beaucoup d’autres. Tout Ic mente de la dicou - 
verie de la coloration propre de la rltine apparttent A M U 
professeur Boll , avee twites ses consequences , dont M. 
Kuhne nous parait s'etre prdmaturdment empard M. 

Appunn's tonometer After tuning a note roughly to one of ihesr, sharpen 
it Li! I it beats four umei In a iecond with the standard Any lem per ament, 
even Helmholtz i, the belt in eminence, can ihua be cosily and perfectly 
realised note by note 

1 Monatsbarjcht der ktiniaUchen pmiwuchcn Akadcmi? dcr WuseoiChnrian 
zu Berlin, November. 1B70. Geaammuitzunj vom aj November, 1B74 
5 7B3-7H7 

a AnnaUs rt'Ocvtutif**, tome Ixxvu , Janvur-I'cvner 1B77, pp. 78-81* 


478 NATWUt \Afach ag, 


Boll avail dvidefUPiQot cntrcvu Routes cei consequences, 
et il out 4 \i do bon gout, nous jerable-t-il, de )ui laiater lo 
tempi de les dlrouler k raise. C'cst done $anj droit quo 
nous yoyoes ddfjfc, die k present, la prease parlor, fc propoi 
do CC fait, des 1 ddcouvertes de Mbf* Boll et Kuhne’ et la 
oom de ce depiier nssocld a pelui du scu( \nyenteur K 

Peux gamins suivaiept un trottoir, Fun d’eux eif- 
flaient un air, dont il n’dtait qu’h la raoitid, quand le 
second %& mit k la continuer ; * Une autre fois,' lui dit le 
premier le regardant tris mdcontent, 1 |u ygudrfis bien 
commencer toi-mimc, 1 n 

If I quote the above sentences it is to show (hat they 
are as much opposed to both as they are to the interests 
of science, or as they are repugnant to good taste 
When a scientific man has published a discovery it is (0 
the interest of the scientific world that all who will or can 
should be at liberty to repeat the experiments or observa¬ 
tions which led to It; if Other great discoveries are made 
by the new labourers it is |o the interest pf science that 
they he published. 

In the particular case in paint it would appear that 
Prof. Boll re-discovered (and, what is more, appreciated 
the full vqtm of) a fact which had really been observed 
by some others (Leydig in 1857, and Max Schultze in 
1066), but which had certainly not become part and 
parcel of the common stock of scientific knowledge, viz, 
that the rods of the retina are red, he observed that 
under the circumstances of his own experiments the colour 
faded at death, and amved at the false conclusion that 
the colour was a function of the vital condition of the 
retina. He, however, observed the remarkable action of 
light in modifying the colour “ During life” he 
announced in his paper, " the peculiar colour of the 
retina is continually being destroyed by the light which 
penetrates the eye. Diffuse daylight causes the purple 
tint of the retina to pale. The more prolonged, dazzling 
action of the direct rays of the sun entirely destroys the 
colour of the retina In darkness the intense purple 
colour is again restored. This objective alteration of the 
peripheral structures of the retina brought about by the 
rays of light undoubtedly occurs in the act of vision.” 
This was the great discovery which Boll made, and with 
which his name will ever remain honourably connected. 
Although, however, he had been in full possession of the 
facts in the month of June of last 5 ear, when he demon¬ 
strated them to Professors Du Bois-Keymond and 
Helmholtz, and only published his paper in November, 
he did not succeed m making the discoveries with which, 
justly, the name of Kuhne is now associated. Kuhne 
showed that if the retinal purple is usually destroyed at 
death, the result is attributable to the action of light, per¬ 
sistence of the colour being by no means necessarily 
connected with the living condition of the retina. In his 
beautiful and far-seeing discovery of the true function of 
the retinal epithelium cells as restorers of the vision 
purple, he was fortunate enough to make a discovery 
which it would be very bold for any one—even for Prof. 
Boll—to say he would have made; had time and oppor¬ 
tunities been granted. In saying that Boll had dis¬ 
covered everything referring to the vision purple, M. 
WaHomont shows that he has not appreciated the fact 
that two great discoveries have been made, the second 
supplementing the first, and actually needed in order that 
the significance of the first should be appreciated. 

But I trust that the readers of Nature do not think 
that I wish to depreciate the researches of Prof. Boll 
wjnl* I art as the champion of one who needs no cham¬ 
pion, seeing that he illustrates In himself the truth of the 
adage, w le grand mint* est toujours probe," 

Pfof. Boll must reflect that great discoveries are rarely 
completed by one man, and that it Is no aharnp, 4nq 
should be no cause of sorrow, tp the true man of science, 
if the conception which he has tried to develop and 
which he hM aJoMt raised iq the position of a truth by 


his own vorhi receives its final development through the 
Strivings fif p feUow-waritfr. 

Abandoning the polemical discussion upon which I felt 
myself almost compelled to enter, I would give an ac¬ 
count of the most recent results obtained by Ktdme on 
the 11 Vision Purple,” and published by him in the Cfa- 
(rqtfJatt fyr m,ediduischin Wts^nschaUen for March 
17XN0. if) 

The purple colour of the retina is now shown to depend 
upon the presence of a substance which can be dissolved 
and separated in the solid form- The only solvent of the 
vision-purple as yet known is bile, or a pure glyko-cholate* 
The filtered, clear solution of the viaion-purofe is of a 
beautiful carmjne-red, which! when exposed to light, 
rapidly assumes a chamois colour, ana then becomes 
colourless* As long as it is atajl red the solution absorbs 
all the rays of the spectrum, Mfci yellowish-green to violet, 
allowing but little of the violefTout all the yellow, orange, 
and rea rays to pass. Accordingly, bloodless retinae 
spread out and placed in the spectrum,Wween green and 
violet appear grey or black* 

fCuhne has exposed retinae in different parts of a spec¬ 
trum (obtained by allowing (he sun’s rays between eleven 
and one o’clock to fall through a slit o'3 ihm. wide upon 
a flint glass prjim) in which Fraunhofer’s lines were 
shown in great number and with great distinctness, and 
he has ascertained that in the yellowish green and green 
regions the vision-purple is bleached most rapidly; the 
action is less in the bluish green, blue, indigo, and violet, 
it is still perceptible in the orange and yellow, but not in 
the red qr ultra-violet regions, 

March 74 Arthur Gamoee 


OUR ASTRONOMICAL COLUMN 

The Cape Astronomical Results, 1871-1873.—Mr. 
Stone haa just circulated the results of meridional observations of 
stars mode at the Royal Observatory, Cape of Good Hope, in 
the yean 1871-1B73. His present object has been not so much 
to furnish extremely accurate places of principal southern stars 
as to supply reliable positions of stars down to the seventh 
magnitude within 15° of the South Foie, and it ia considered 
that this volume contains all Lacaille's stars In this region of the 
sky, and very nearly all seventhsjnot observed by him. It is the 
11 first published instalment of the materials collected for the 
projected Catalogue.” The separate results for mean R.A. and 
N.P.D. are given, with catalogues of places for the commence¬ 
ment of each year, the whole number of stars observed being 
about 1,400. Bessel’s reduction constants ore appended. This 
formof publication is perhsps sufficiently ample in Ihe present day, 
though Mr. Stone alludei to a desire expressed by some astro¬ 
nomers to see the Cape observations printed in detill In the same 
manner as Lhe Greenwich observation.', a plan hardly prac¬ 
ticable with the limited staff at his disposal, and which would 
involve very slow progress of the work with the resources of the 
Cape press. We are inclined to think that Mr. Stone exercises 
a wise discretion in limiting his volume to its present form, and 
thus assuring its comparatively early distribution in the astro¬ 
nomical world. As it is the volume 11 not produced without a 
considerable expenditure of time ip the routine wqrk of the 
reductions by the director himself. 

Variable Stabs —Mr. J. £. Gore, of IXmbaUs, writes with 
reference |q several Item which HW prove $0 be variable 
(1) Lalande 14088 (Cams Major) j this star was observed by 
Ulaadft Msrcjk 2,1798. frit the mgnltucle «M not watered. 
It Is marked of the ninth magnitude only on Harding's Adas, 
hat at the beginning pf February m the present jsv Mr. Gore 
found it a little brighter thaq the sixth magnitude Lalande 14I05, 
closely south of it, and 41 decidedly reddish.” AwfeMtfPh” 
wvwl tb'l It** pn Pefffflbtf 13, .852, (1)4 r»ted Jt 6 p. H.i, 
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hu not en ter ed it. Thera ippeui a strong suspicion 'of vim- 
bllity In thii cam. The stir 1 ! position for 1877 is in R. A. 
7h. 8m. in., N.P.D., 11a" 27'*8. (a) Herding has ■ star 6 m , 
e little south—preceding 40 Leonti Min or is, where m February 
lust Mr Gore found only a star of about 10 id. The position 
for 1800, reading off 1 from the Atlas, was in about R.A. 157 0 14', 
N.P.D , 63* 28'. There is no star here in Lalinde or Beisel, 
nor in the DurchmuitcrHng . (3) About i° 20' south—following 

the 5 m. star 6 Cams Minoris, Harding has a 6 id. which on 
February 4 was only 74 m , being less than Lalande 14720, but 
brighter than 14726 , it was also less than the 7 m , about 30' 
north-preceding, which Is underlined in the Atias. This star 
appears to have been observed aa an Sin. by Bessel (Weisse, 
VII , 780), and is called 8'1 m. in the Durchmwtcrung „ 
Harding’s place, however, rewires a small correction m R. A. if 
Bessel’s star is the one enterePon his map. 

Biela’s Comet in 1605,—Of the six observed returns of this 
comet that of 1805 was by far the most favourable for observa¬ 
tion, and it Approached very near to the earth as it sank below 
the horizon in Europe At the beginning of December it exhi¬ 
bited a well-defined planetary disc, according to Huth, sur¬ 
rounded by nebulosity 20' in diameter; on the 8th Olbers found 
it very distinct to the naked eye, and it remained visible without 
the telescope after Lhe moon had risen, though at a south decli¬ 
nation of 23°, the small well-defined nucleus which he had 
remarked m common with other observers he considered to be 
from twenty to thirty German miles m diameter. The comet 
was not observable in Europe after December 9, when it had 
reached 354" S., but its after-course was a very favourable one 
for observation in the southern hemisphere, and, as Gauss 
remarked at the time, if observations from thence could 
have been obtained, it would have been practicable to deter¬ 
mine at this appearance the true form of the comet 1 1 orbit, which, 
as is well known, greatly exercised the calculators of that day, 
and particularly Gauss and Bessel. The comet’s apparent track 
in the southern heavens during the week snbsequent to the 
cessation of observations in Europe was as follows, according 
to a computation from the definitive orbit in 1805, given by the 
late Prof Hubbard :— 
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122 26 
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10 

344 49 

*34 3 * 
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n 

337 14 

>45 49 
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12 

326 3 

>54 53 

O 04245 

14 

288 36 

I64 36 

0 05276 

16 

250 5 

1G4 23 

0 06570 

While referring to Biela’s comet, it 

may be 

noted that if the 


period of revolution had been so lengthened in 1872, as to delay 
the perihelion passage until December 27, and thus bring the 
comet, or what remain^ of it, into dose proximity to the earth 
on the night of the great meteoric display a month previous, its 
return in 1879 will lake place under nearly the same circum¬ 
stances as in 1832, when this body was Lhe object of so much 
interest. 

~~ NOTES — 

We understand that the Fullerian Professorship of Chemistry 
in the Royal Institution is likely soon to be vacant by the resig¬ 
nation of Dr. Gladstone. 

The Council of the Yorkshire College of Science, Leeds, have 
arranged to purchase for 13,0004, the Beech Grove Hall Estate, 
comprising about three and a half acres, and situated a mile 
from the railway stations, and close to the Grammar School. 
The total donations to the College have now reached 42,456/. 

It has been decided that of the statues of the two Humboldts 
which are to be erected In Berlin, that of Alexander will be given 
to Reinhold Began to execute, and that of Wilhelm to M. P. 
Otte. 


Every Thursday evening M. Levemer receives at the Paris 
Observatory the provincial mayors who happen to be in Paris 
and explains to them the principles used by the Internationa 
service for telegraphing its warnings all over France. 

TllE dreaded Hanil a* v&statrix which has hitherto been con¬ 
fined to the coffee plantations of Ceylon and Southern India has 
at last made its appearance in Sumatra, and in all probability 
will find its way before long to the neighbouring islands where 
coffee is grown 

Thu Settle Cave Exploration Committee have issued a circular 
asking further contributions to enable them to carry on their 
important work. The valuable contributions already made, both 
to the historical and prehistoric ethnology of Britain are already 
well known, but there is good reason to believe discovenei even 
more Interesting than any yet described remain to be made. The 
Committee are now working in beds of stilt earlier age than those 
hitherto explored, and hope by perseverance to throw iome light 
upon the condition of Britain and its inhabitants during some of the 
most obscure ages of its geological history, the interest and value 
of the explorations increasing aa Lhe work 1* carried down into 
lower and earlier beds Except at the entrance, the rocky floor 
of the cavern has not yet been found, and it is impossible to say 
what treasures to science and aids to the unwritten history of 
man still he beneath the feet of the explorers. Though libe¬ 
rally assisted by a grant from the British Association, the Com¬ 
mittee find themselves obliged to appeal to the public for further 
fundi, without which this interesting work will speedily come 
to a premature end We arc sure that the wants of the Com* 
mittee only require to be made known in order to be supplied. 
The sum required is, after all, very moderate, and we hope that 
many who read this will send what they can afford to Lhe Hon. 
Treasurer, Mr John Birkbeck, jun , Craven Bank, Settle, 
Yorkshire. 

The present French University will probably be divided into 
seven or eight local universities—Pans, Nancy, Lyons, Bordeaux, 
Lille, Marseilles, Montpellier or Toulouse The competition 
between the two last has been so sharp that it has been suggested 
to divide between them the boon sought for None of the 
existing Faculties in a large number of provincial towns will be 
suppressed, but will become affiliated to the nearest university. 
Each university will be governed by a special Senate or Council, 
and the Minister of Public Instruction will have authority over 
all of them Fellowships will be created by the government, and 
will be distributed according to merit, after due examination. 

All who have read Mr Smiles'* 11 Scottish Naturalist” must 
remember the crowning incident of Mr. Edward’s exhibition of 
his collection in Aberdeen, when, in hu despair at the total un¬ 
success of his venture, he rushed to drown his misery in the 
Dec Mr. Edward was the chief actor in a veiy different scene 
In the same city on Wednesday week, when the proverbially 
hard-headed and close-fisted citizens of Bon Accord tried to 
make amends for their former aJmosL fatal neglect, by presenting 
him publicly,| through their Lord Provost, with an olive-wood 
casket containing 333 sovereigns. Mr. Edward, who seemi to 
be taking his sudden eminence very quietly, thanked the sub¬ 
scribers in a abort speech spoken in broad Done and characterised 
by perfect naturalness and much humour—Scotch, perhaps, but 
not Highland, os some of the papers characterise it, for Aber¬ 
deen and Banff are as much 11 Highland" as Berwick and New¬ 
castle Mr. Edward made no allusion to his former treatment 
by Lhe certainly not obtuse Aberdonians, who, after all, can’t 
be blamed for not making it their business to discover and 
succour genius, though the gift of the 11 bit boxie,” as Edward 
called it, looks very like as if meant to be a peace-offering. 

The papers read at the Iron and Steel Institute last week 
were all of a purely technical nature. The Bessemer Medal was 
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presented by the President to Dr Percy, who, in hii reply, 
hinted that he 11 at present engaged in a large near metallurgical 
work The Institute unanimously approved of the President's 
proposal to endeavour to obtain for the applied science societies 
a common permanent home The Institute holds its autumnal 
meeting in Newcastle in September next, Norway having been 
abandoned, mainly, we believe, on account of the death of the 
Foreign Secretary, Mr. David Forbes. The Institute of Naval 
Architects, which also met llast week in London, intends, we 
believe, to have for the first time an 'autumnal session, Glasgow 
and the Clyde having been selected for a visit next August. 

TlTK following are the probable arrangements after Easter at 
the Royal Institution for the Friday evenings —April 13, Dr. 
William Spottiswoode, Treas R S , Experiments with a Great 
Induction Coil; Apnl 20, Mr Frederick Pollock, MA, 
Spino/a, Apnl 27, Lieut -Gen Richard Strachcy, R E , F R.S., 
The Physical Causes of Indian Famines ; May 4, Rev W. II. 
Dallinger, Researches on the Origin and Development of Minute 
and Low Forms of Life ; May ll, Mr. D. Mackenzie "Wallace, 
MA, The Intellectual Movements and Secret Societies m 
Russia , May 18 [blank], May 25, Mr G J Romanes, The 
Evolution of Nerves and Nervo-Systems , June I, Mr. Oscar 
Browning, The IIisLory of Education , June 8, Prof Tyndall, 
F R S The lecture arrangements are as follows —Prof 
J. II Gladstone, F.R.S , Five Lectures on the Chemistry 
of the Heavenly Bodies, on Tuesdays, April 10 to May 15 ; 
Prof Tyndall, F R &, Eight Lectures on Heat, on Thurs¬ 
days, Apnl 12 to May 31 , Mr Edward Dannreuther, Two 
Lectures on Chopin and Liszt, on SaLurday, Apnl 14, and 
Thursday, June 7 , The Rev A II. Saycc, M A , Three Lec¬ 
tures on Babylonian Literature, on Saturdays, April 21, 28, and 
May 5, Mr Walter II, Pollock, M A., Three Lectures on 
Modem French Poetry, on Saturdays, May 12, 19, 26 , Mr 
Charles T. Newton, C.R., Two lectures on the Recent Dis¬ 
coveries at MyccnEe, on Saturdays, June 2 and 9 

The first of the letters from Mr Stanley, already lefened to, 
Is published in Monday's Daily Telegraph . It is dated U|iji, 
August 7, 1S76 Mr Stanley has succeeded in circumnavigating 
Lake Tanganyika, exploring every indentation, and has made a 
material addition to our knowledge of this interesting body of 
water. As might have been expected, he has occasion to sup¬ 
plement and correct the observations of his predecessors On 
the mu lakes of the latter he dwells at quite unnecessary length, 
and discusses them in an aggravatingly apologetic tone, which 
becomes quite irritating, and does not m ihe least enhance the 
value or Ins own discoveries, which require no contrast to bring 
out their importance The greater part of Mr Stanley's letter 
is occupied with an account of his exploration of the Lukuga, 
Cameron’s supposed outlet of the lake, but which Mr Stanley 
maintains, on what appear solid grounds, to be merely a creek, 
the surface current of which is influenced by the wind The 
most extraordinary result, however, of his examination of the 
lake and of the Lukuga, Is that the former is rising with com¬ 
parative rapidity—several feet since Cameron's visit—and that 
in the course of a veiy few years the Lukuga will develop into 
an effluent nver, which will pass over the narrow mud-swamp 
that separated it from the nver Luindi, flowing westwards to the 
Kamolondo River (it is not a lake), and thence to the Lunlaha 
Thus, what Cameron discovered, is not the present, but the future 
outlet of the Tanganyika, which hitherto Mr Stanley maintains, 
lias bad no outlet It must not be forgotten that this outlet has 
already been suggested hy Livingstone, writing on October 8, 
1S71, about three years before Cameron's visit, he says, “It 
may be that the Longumba 11 the outlet of Tanganyika; it 
becomes the Luaisc further down, and then the Luanio before 
it jottis the Lualaba, the country slopes that way, but I was too 
111 to examine its source 11 The interest of geologists will cey*' 


tsinly be excited, if not satisfied, by some references in Mr. 
Stanley's letter. He speaks of basalt and trap-rocks as occurring 
in the district, and of a large portion of the shores of the lake 
being composed of calcareous tula, he also, somewhat more 
obscurely, refers to what he thinks may be volcanic cones . and 
states that considerable quantities of osphalte have been found 
floating on the waters of the lake. The theory which Mr. 
Stanley suggests os explaining the origin of this vast lake is of a 
sufficiently startling character. At no remote period, his hypo¬ 
thesis is, this part of Africa was a level table-land, westwards 
across which flowed the Malagarazl, and other rivers along a 
channel which is now occupied by Ihe Lukuga and Lumdl, But 
a great volcanic convulsion disturbed the region, sinking a deep 
hollow across the channel of the Mulagarui, which, with other 
streams, has ever since been filling up the bed. Mr. Stanley 
supposes he has come upon the Up when it has almost reached 
its highest level and is about to form an outlet by the Lukuga- 
Until more detailed and exact information reaches us concerning 
the structure of the country it would be premature to enter upon a 
discussion of this theory Tossibly Mr Stanley's other letter, 
which will be published to-day, may enable geologists more fully to 
understand the conclusions at which the traveller appears to have 
arrived. In the north-west part of ihe lake, whaL BurLon, Speke, 
and Stanley himself had thought to lie an island, Ubwan, is 
really a peninsula This is **0 indicated on Livingstone’s map, 
with the remark that 11 a sandy spit connects Mozima Island and 
the shore " 

On Monday night Sir George Nares read a paper on tome of 
the results and observations of the late Arctic Expedition. lie 
discussed mainly Lhe state of the ice and the hroits of life in the 
most northern channels, and concluded by stating his conviction 
that unless the coast of Greenland extended beyond lat 83° 20', 
the Foie would not be accessible by the Smith Sound route. 
In the discussion which followed it was evident that a marked 
change of opinion has followed the results of the late expe¬ 
dition as to the besL route to the Foie, the general opinion being 
that the Smith Sound route must be abandoned and that by 
Spit/bergcn tried This must no doubt be gratifying to Dr 
Eetermann, who has so long advocated the latter route, though 
this change of opinion is not at all inconsistent with the idea that 
much valuable scientific information is still to be obtained in Lhe 
Smith Sound region. Admiral Richards expressed hu. decided 
conviction that sledge trsveiling is at an end, although he does 
not venLurc on the opinion that ships would actually reach the 
Foie by lhe SpiLzbcrgefl route Now that the Presidential 
excitement is over in America, we may hope to hear or pre¬ 
parations being made for the establishment of Lhe proposed 
Polar Exploring Colony. 

TilR National French Committee for the Exploiation and 
Civilisation of Southern Africa has held its inaugural meeting. 
M De Lciseps was appointed president Two delegates were 
appointed to represent the French Section in Lhe luge Com¬ 
mittee presided over by the King of the Belgians They ore 
MM. D'Abbadie, Member of the Institute, and Grandidlcr, 
the French explorer of Madagascar. 

A second Italian expedition for the exploration of Africa, 
has arrived at Suez. 

Thk Honolulu Gazette of February 28, reports an extraordinary 
volcanic outbreak in Kealakeakana Bay, near the entrance to the 
harbour The erupLion occurred at 3 a m. on the 24th, appear¬ 
ing like numerous red, green, and blue lights In the afternoon 
the water was in 1 state of peculiar activity, boiling and broken, 
and heaving up blocks of red-hot lava. A severe shock of an 
earthquake was felt by the residents of Konnalukiel during the 
night of Lhe eruption. 
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Ml Stanford has jut published five more physical wall- 
maps of the seme noticed by hi some time since. One chief 
feature of these maps if their exhibition of the orography of 
the respective countries, and we still think it would be an 
improvement if the green could be dispensed with, n by 
gas-light it and the blue of the water are indistinguisli- 
able. We are glad to know, however, that means are being 
taken to remedy this In future issues, which we think may easily 
be done by the use of various shades of brown ( - when this is done 
the maps will leave little to be desired. They are those of North 
and South America, Africa, Scotland, and Ireland. Each map 
Is up to the latest date, and as physical maps, showing at the 
same time all the main natural and artificial features of the 
various countries, they must be quite a luxury to teachers and 
students, and to all who have to consult maps. Africa es¬ 
pecially is thoroughly satisflRfcory, and the compiler has wisely 
abstained from following any theoiy as to the course of the 
fragmental rivers west of Tanganyika, unless indeed one may 
be led to infer that he believes Lake Chad to be the receptacle 
of much of the drainage attributed to the Congo and the Ogov£ , 
if so, his theory, judging from the little that is known of the 
rivers themselves, and the various elevations of the region so 
clearly shown m the map, is quite as probable as any other. 

M. Leverrier recently received a requisition from the 
Chamber of Commerce of Marseilles for the establishment of a 
special service for the Mediterranean coasts M Lcvemer re¬ 
plied that the military government had established in Algeria a 
special meteorological service which pertinaciously refused to 
comply with the rules of the international service. Consequently 
it was impossible for him to take advantage of Algerian observa¬ 
tions so long as the special rules of the Algerian Meteorological 
Service were not altered, and without Algeria no reliable service 
could be established at Marseilles. 

The opening meeting for 1877 or the West Riding Consoli¬ 
dated, Naturalists' Society will be held at Pontefract on Raster 
Monday, April 2 

We have to record the death, on the gth inst, of I)r. John 
Scott Bowerbank, F, R S., so well known from his important 
investigations on sponges. Dr. Bowerbank, born in 1797, in 
London, commenced life aa a distiller, but being attracted by 
biological studies, subsequently devoted himself to them In 
1833 his first paper appeared in the Entomological Magazine, on 
the circulation of the blood in insects, from which time numerous 
papers by him have appeared in the Philosophical Magazine, 
the Microscopical Journal, the Annals 0/ Natural History , the 
Philosophical Transactions and the Proceedings of the Zoolo¬ 
gical Society, upon the geological and structural relations uf the 
Spongid?e, upon PterodacLyles, upon the structure of the shells 
of the Moliusca, and other less important points Dr. Bower- 
bank was a Fellow of many learned societies, with the 
foundation of more than one of which he was intimately 
associated, including the Microscopical, the Ray, and Ihe 
Palaeontological 

The tomb of Croce-Spinel! I and Sivcl, Ihe two Zenith 
aeronauts, will be inaugurated at Pcre la Chaise on April 4. 

Tl|E Annual Congress or the SoaltSs Sav antes will, as usual, 
take place at Paris on April 3 and following days. 

A well-attended soirlc was given by the Northampton 
Naturalists' Society on Tuesday evening, March 6, in the 
Science snd Art Rooms of the Grammar School. A large 
and valuable scries of natural objects were displayed, many 
of which had been collected during the past year. Amongst 
those especially worthy of note were a splendid collec¬ 
tion of cggJ, exhibited by the Rev. G. Nicholson; of but- 
t#vfliei, A. Peny. Eiq- . of pkfrts, by G. C. Drue*, Eiq. , and 
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of fossils, by W- Hull, Ekj , sud C. Jecki, Esq. The opening 
address was given by the Rev. R. Wintcrbotham, and short 
addresses were delivered in the course of the evening, by the 
Very Rev. Canon Scott, the Rev. W. F. Aveling, and B. 
Thompson, Esq. A beautiful collection of photographs was 
exhibited by R G. Scriven, Esq, and H. Manfield, Esq., 
under the superintendence of the Kev. S J. W. Sanders, and 
the attractions of the evening were still further enhanced by the 
exhibition of several excellent microscopes, and other scientific 
Instruments, kindly lent by various gentlemen of the town and 
neighbourhood. 

In 11 The Stone Age in New Jersey,” by Dr C. C Abbott 
(Washington, Government Printing Office), a valuable mass of 
facts on the various implements and weapons found in that state 
u collected and discussed, and illustrated by upwards of220 cuLi. 

Tart 4 of vuL i of the Pioctedings of the West London 
Scientific Association contains, among other in teresting paper*, 
one on Waves, by Prof. F Guthrie, F.R.S. 

AMONG other matters that came before Llie German Ornitho¬ 
logical Society at a recent meeting, mention was made by M 
Mutzel of an osprey which had lived eighty years in captivity on 
a farm near Neu Da mm M Schalow took up the question 
whether in had weather birds stop their migratory (light and 
return, or not. He affirmed that they either went on or re¬ 
mained for a time where they happened to be caught by the 
weather M. von Schleimtr, of the Gaztllc, slated that several 
individuals of Chiorns minor had been brought from Kerguelen's 
Land to St. Taul's It remains to be seen on later visits to St. 
Paul's whether the birds will still be found there. 

M Dkcharme has been studying the comparative pitch of 
sounds given by various metals and alloys. Cylindrical bars of 
each metal were used, all of the same length and diameter 
(20 cm and I cm ) The metals examined rank as follows in 
ascending senes —Lead (fa 3 , 690 vibrations), gold, antimony 
and silver (the same), tin, brass, zinc, copper, cast-iron, 
iron, steel, aluminium (fa 0 , 2,762 vibrations) From lead to 
aluminium Lhere is thus an interval of two octaves. No simple 
relalions, sufficiently exact, were perceived between the pitch of 
the sounds and the physical or chemical properties of the sub¬ 
stance? M. Dccharme's results differ considerably from those 
of Wertheim. 

The circumference (not the diameter) of the exploring 
balloons for meteorological purposes m Paris, referred to lost 
week, is ninety centimetres They have an ascensional force of 
tbout thirty grammes 

Prof. Garhod illustrated his Royal InstjLutiop lectures by a 
colossal model or a disarticulated human skull, not sUUton % 
we stated lost week 

The additions to the Zoological Society’s Gardens during the 
past week include a Puma (Pelts concolor) from South America, 
presented by Commander Stanhope Grove, R N ; a Niinai 
Monkey ( Cercopxthecus pyrrhoHatu\) from Nubia, presented by 
Mr B. C, Simpson ; a Uurrhcl Wild Sheep (Ovts Surrhet) from 
the Himalayas, deposited ; two Hairy Tree Porcupines (Sphtn- 
gurui villosns), two White-fronted Guans (Penelopejameaca) from 
Brasil, two Blue-bearded Jays ( Cyanocorax cyanopogon ) from 
Tarn, two Turkey Vultures (Cathartes aura) from America, two 
Upland Geese (Bermcla magellanica) from Patagonia, three 
West Indian Rails ( A ram ides cayennensis), a Common Boa (Boa 
constrictor) from South America, Two 'Great Cyclodus Lizards 
(Cyclodus gigas), a Stump-tailed Lizard (Tuuhydosaurus un ■ 
gvsus) from Australia, purchased; a Zebu ( Bos indues) born In 
the Gardens. 
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SOCIETIES AND ACADEMIES 

London 

Royal Society, January 18.—“ Residual Charge ot Ihe 
Leyden Jar.—II. Dielectric Properties of Various Glasses,” by 
1 . Hopkins on Communicated by Prof Sir William Thomson, 
F iRiS 

The experiments appear to verify the fundamental hypothecs, 
vie., that the effects on a dielectric of past and present electro¬ 
motive forces are supcrposable Ohm's law asserts the principle 
of cuperposition in bodies in which conduction is not complicated 
by residual charge Conduction and residual charge may be 
treated as parts of the same phenomenon^ an after effect as 
regards electric displacement, of electromotive force. The ex¬ 
periments appear to show that the principle of Ohm's law is 
true of the whole phenomenon of conduction through gloss. 

February I.—“The Meteorology of the Bombay Presidency/’ 
by Charles Chambers, KR.S, Superintendent of the Colaba 
Observatory. 

This work consists of four parts—the first dealing with regis¬ 
trations of meteorological phenomena at the Colaba Observatory 
during a period of twenty-seven years , the second with mode¬ 
rately fall observations at five military stations in the Dombay 
Presidency during a period of nineteen years ; and the third with 
large numbers of observations from civil hospitals and revenue 
stations, being those of selected registers extending over various 
periods from not less thin a fortnight up to a number of years , 
in this part the phenomena treated aie temperature of the air, 
winds, and run fall only; and the extent of territory to which 
the observations refer includes the whole of the Presidency, Sind, 
and the western half of Rnjputana In the fourth part are dis¬ 
cussed the general dis'nbution (as regards both space and 
season) of temperature and rainfall, and the variations of the 
wind , first with respect simply to the physical geography of the 
country, and then m combination with certain theoretical views, 
the elucidation of which, by means of the dynamical theory of 
beat and the kinetic theory of gases, occupies much space 

February 15.— 11 On Stratified Discharges.—III. On a Rapid 
Contact-Breaker, and the Phenomena of the Flow.” By 
William SpoLtiswnode, M A., F R.S 

In a paper published in the Proceedings of the Royal Society, 
vol xxui p 455, I have described a form of contact-breaker 
designed for great rapidity and steadiness of action It con¬ 
sisted of a steel rod which vibrated under the action of an electro¬ 
magnet. As regards sharpness of break and steadiness of the 
strue, this instrument left little to be desired But, as explained 
in the paper, an alteration in the current not only a/Tectcd the 
steadiness directly, but abo reacted on the break itself In 
order to obviate this inconvenience, I devised another form of 
conUct-brraker consisting of a wheel platinised at the edge, 
on which a platinum spring refits In the circumference of die 
wheel a number (40 in the first instance) of slots were cut, and 
filled with ebonite plug* so as to interrupt the current The 
brcadili of tlie slots was about 04 inch, and that of the teeth about 
'5 rnch The wheel was connected with suitable driving gear, 
50 as to give from 250 to 2,000 currents from the coil m each 
direction per second 

I 1 or some Lime the experiments were conducted with the plati¬ 
num spring resting on the wheel, and the effects were varied by 
altering either the pressure of the spring or the velocity of the 
wheel, but it was found that actual metallic contact between the 
spring and wheel was not necessary, provided that a layer or 
cushion of conducting material weie interposed Such a layer 
was formed by a thin film of dilute sulphuric acid drawn out 
by a thread leading from a reservoir and resting on the wheel. 
The spring, which under these circumstances became unneces¬ 
sary, was replaced by a point, the adjustment of whose distance 
from the wheel was simple. This arrangement gave excellent 
results, even when the number of currents per second was re¬ 
duced in some cases to 250 ; added to which the unpleasant and 
disturbing noise of the friction w*s entirely avoided. Ulti¬ 
mately, however, I used a light wire m the place of the spring 
first mentioned 

With the contact-breaker here described effect* similar to 
those produced by the rapidly-vibrating break were obtained. 
The striff were formed in a regular manner, and advanced or 
receded, or remained at rest, in a column usually unbroken so 
long as the velocity of the wheel was maintained without 
change. 

With a view of ascertaining the nature of the distinction be¬ 
tween the ordinary and the steady stnw, careful observations were 


made with the revolving mirror. It haying been noticed that 
when the wheel-break moved slowly, ordinary or Irregular stiis 
were produced, and that when it moved rapidly, stesdy striae 
resulted, it seemed probable that the Utter effect might be due 
to the short time of contact, and to the consequent absence of 
many of the features described in Fart II. of these researches* 
This is, in fact, identical with the suggestion there made, that 
the fluttering appearance was due to the unequal duration of the 
stnJ! themselves, and to the irregular positions of the points at 
which they are renewed at successive discharges of the coil. And 
such, in fact, proved to be the case; for as the speed of the 
wheel was increased, the duration of the discharges diminished ; 
the image as seen in the mirror became narrower and simpler in its 
configuration, until, when the steady effect was produced, each 
discharge showed only a single column of stns of a width pro¬ 
portional to the apparent width of the slit The proper motion, 
implied by the inclination of the individual gtrue to the vertical, 
was still perceptible, and was directed as usual towards the 
negative pole. p 

The phenomena of the flow may be considered to be due to 
the different positions taken up by the strise in successive dis¬ 
charges, If in each discharge the strix occupy positions in 
advance of those occupied in a previous discharge, the column 
will appear to advance; if the reverie be the case, they will 
appear to recede If the positions remain unchanged, the 
column will appear stationary. 

Experiments were instituted with a view of ascertaining the 
connection between the flow and resistance. Starting from a 
condition of current and break for which the stnx were station¬ 
ary, it was found that an increase of resistance, introduced gene¬ 
rally in the primary circuit, produced a forward flow, % e from 
the positive towards Lhe negative terminal, while under similar 
circumstances a decrease of resistance produced a backward flow. 
Furthermore, if after producing a forward flow the resistance be 
continually increased, the flow, after increasing in rapidity so as 
to become undtstinguishable by the Unassisted eye, gradually 
appears to become slower, and ultimately to reverse itself, 

Another form of contact-breaker was also occasionally used. 
The principle upon which it was based was the sudden diarup. 
tion of a thin film of conducting liquid by a discharge between 
the electrodes of a circuit 

As soon as the current parses, the fluid between the plate and 
point will be decomposed, and electrical continuity broken. 
This done, the fluid flows back again, and continuity is restored 

February 22.—" On a New Form of Tangential Equation,” 
by John Casey, LLD, F K S , Professor of Higher Mathe¬ 
matics in the Catholic University of Ireland. 

M Addition on the Bicircular Quartic,” by A Cayley, LL D , 
FRS, Sadlenan Professor of Mathematics in the Univeiaity of 
Cambridge. 

Geological Society, March 7 —Prof P Martin Duncan, 
F.R S , president, in the chair.—The Rev. Ebenezer Davies, 
William Davies, and Henry Davi* Hoskold weie elected Fel¬ 
lows, and George Garves Brush, Professor of Mineralogy in the 
Sheffield School of Science, Yale College, Newhaven, Connec¬ 
ticut, Prof. A. L. O. Descloizeaux, of Pans, Prof. E. Renevier, 
of Liussnne, and Count Gaston de Saporta, of Aix en Provence, 
Foreign Correspondents of the Society.—The following com¬ 
munications were read —On the vertebral column and pelvic 
boats of Phosaurtis evansi (Seeley), from the Oxford Clay of 
St Neot’s, in the Woodwardian Museum of Lhe University of 
Cambridge, by Harry Govier Seeley, F L S , Professor of Geo¬ 
graphy in King's College, London In tins piper the author 
described some bones obtained by J. J, Evans in the lower part 
of the Oxford Clay at Eynsbury, near St Neot’s. They con¬ 
sisted of thirty-seven vertebra;, twenty-one of which are cer¬ 
vical, and apparently romplete that senes. These presented the 
characters of the cervical vertebrae of the typical Plioeaurs of the 
Kimmeridge Clay. The remains of the pelvis included a pubic 
bone showing a close correspondence m form with those of the 
Pliooaun of ihe Kimmeridge Clay of Ely, and an Ischium.— 
Supplementary notes on the fauna of the Cambridge Greensand, 
by A. J. Jukes*Browne, F.G.S. This paper was supplementary 
to one communicated to the Society by the author ui 1875, in 
which he maintained that the Upper Greensand does not ex¬ 
tend further in a northwesterly direction than West End Hill, 
near Cheddlngton, in Buckinghamshire, that the Cambridge 
Greensand is merely a nodule-bed at the base of the Chalk Marl, 
resting unconfonnamy upon denuded Gault, to the upper part of 
which, the greater portion of the fauna belongs, and that the 
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remainder of the fauna, belonging to the deposit itself, consists of 
spceiesproper to the Cholic Mari rather than to the Upper Green¬ 
land. The object or the paper was to indicate certain additions to, 
and corrections in, Lhe list of fossils upon which these conclusions 
were supported. The following Gault species were indicated as 
not previously identified In the Cambridge Greensand .— Nautilus 
arruatus, Desh , N uurquahs % Sow ; 7 \smHlestIegans, D’Orb. p (?) 
71 emennanus, D'Orb. , Omtthopus histveheda, Gardn ; 
B rocky stoma angvlans, Seeley ; Turbo pictetianus % D’Orb. , 
Pkurotomaria regtna, Piet, and Roux; (?) P tturiana , Piet end 
Roux t Pectcn raulimanus , D’Orb ; P. sub amt us , D’Orb. , and 
Lima rauhmana, D’Orb. The author described as new spe¬ 
cies : —Turrditts nobdis, Nautilus , sp, nov , Nat tea Jevtstnata , 
Werita nodulosa, and Lima interhneata, and noted several cor¬ 
rections in the nomenclature adopted in his former list —On the 
beds between the Gault and Upper Chalk, near Folkestone, by 
F. G Hilton Price, F.G S The author described the characters 

? resented by the beds between the Gault and Upper Chalk near 
r olkeitonc, indicated the fossils contained in them and their range 
in this division of Lhe Cretaceous senes, and discussed the classi¬ 
fication of the deposits and their equivalence with Lhose recognised 
by other writers. 


Anthropological Institute, March 13 —Mr. John Evans, 
F.R.S , president, in the chair The President exhibited a hoflcd 
bronze celt, with its original wooden handle (which was covered 
with brass plates), found near Chius lc —Mr. Biddulph Martin 
exhibited some pottery, shells, and other remains from a sup¬ 
posed kitchen midden at Smyrna, which, the president pointed 
out, was of comparatively modern date. Some Hint arrow-heads, 
scrapers, &c , from Ditchlev, were exhibited by Capt. Dillon.— 
Mr Hyde Clarke then read a paper on the Himalayan origin of 
the Magyar The object of tins paper was Jto show that lan¬ 
guages of Nepal, &c, in the Himalayas, formerly called Sub- 
dravidian, are to be classified as Ugrian, and inclndr Finnish, 
Magyar, Lap, and Samoyed affinities. In connection with the 
extension of the Ugrian area and possible centre to High 
Asia, the author entered on Lhe question of the on gin of 
the Magyars. After referring to the Magyar, Khun, &c., 
in the Himalayas, he proposed as a solution that the attack 
on Pannonda had been made by Avar or Khunzag traders 
from the Caucasus speaking a Vasco-Kolanan language, and 
with a main body of Ugnans, the language of whom prevailed 
on the extinction of the former. The author dissented from the 
Ugrian classification of Accad and Etruscan, giving other pre¬ 
historic examples for the Accad words in Lcnormant, claimed 
by him and M. bayous os Ugrian. Messrs, Bertin, Ssdymos, 
Rees, the President, and others, took part in the discussion — 
The Director Lken read the following papers by Mr. Hector 
McLean :—On the Scottish Highland language and people, and 
on the Anglicising and Gaelicising of surnames. 


Physical Society, March 3 —Prof G. C. Foster, president, 
in the chair —The following were elected members of the Society: 
—Mr. J. A Fleming, Mr V le Neve Foster, and Mr S. Hall. 
—Prof. Foster showed experimentally Lhe polarisation of heat 
rays, employing two large Nicol’s prisms of 2 % inch aperture, and 
a thermopile surrounded by a double jacket and connected with 
a Thomson galvanometer as arranged by Mr. Latimer Clark for 
showing very sbght indications to an audience. When the prin¬ 
cipal sections of the prisms were at 90° to each other only a 
slight movement, doubtless due to an initial heating of one side 
of the pile, was observed ; and Lhe amount of the deflection was 
found to increase steadily up to about sixty divisions on the 
scale as Lhe above angle was diminished Prof Foster exhibited 
the results of experiments made to determine the intensity of a 
source of heat by this means, and they were very concordant.— 
Mr. Latimer Clark then explained the arrangement of the gal¬ 
vanometer used The image of an arrow-head or other form of 
index projected by means a? a limelight at the further end of the 
room traverses a telescopic object-glass about two feet distant from 
the lamp and falls on a square silvered plate of glass suspended 
from the needle of a Thomson galvanometer, which is rendered 
steady in the ordinary way by a platinum spade in wafer. The 
reflected Image then traverses the whole length of the room and 
falls on a large scale placed in front of Lhe audience, and, by such 
■n arrangement, Lhe instrument may be at any distance from the 
scale, and yet the image will not be unduly magnified. A 
method Is employed for bringing the needle rapidly to rest A 
few thenno-elecinc couples ore placed above lhe lamp chimney, 
ttsks bung kept constantly hot, efed the terminals are united by 
a wire which is coded several times round the galvanometer; 


the circuit is closed at the moment when this subsidiary cur¬ 
rent will tend to neutralise the motion of the needle.— 
Prof Guthne incidentally mentioned that the difficulty experi¬ 
enced m separating the fibres of a cocoon thread may be 
obviated by boiling die ilucaJ m carbuuatc of potash, when ihe 
natural resin ib saponified and the fibres may be easily split — 
Mr Wilton then explained some difficulties he has met with in 
constructing a lloltz electrical machine, especially with referem-e 
to the windows and armatures, and he exhibited two machines 
which he recently made, from one of which a spark five or six 
inches in length can be obtained , this apparatus is so arranged 
that it can be taken entirely to pieces and packed in a very 
moderate-sized case. After carefully pointing out the difference 
between an ordinary machine and Lhe Birch machine, ho 
proceeded to consider the theory of the Holtz machine, 
and explained how he was lerl to construct an instrument 
m which there were no windows, the armatures being 
placed on the face of the fixed plaLe next to the moving 

1 )late, but Lhe result was not satisfactory lie then made the 
iTger machine provided with six fixed and six moving plates, 
ana the windows were replaced by holes Ji inch in diameter 
traversed by short pieces of tape glued to the paper armatures. 
The initial charging of the armatures is effected by means of a 
disc of ebonite fixed to the main axis or the machine, which is 
lightly held by the fingers and caused to rotate Electricity is 
thus generated and points projecting towards it and communicat¬ 
ing with points in the neighbourhood of the armatures cause 
them to become charged , after this, electricity is generated with 
great rapidity.—Prof MacLeod gave some details concerning 
the working of a large Holtz machine which he drives by a 
turbine. lie finds Lhat after it has been in action for nearly an 
hour a much greater force is required to work it, and he suggested 
a theory in explanation of this phenomenon By keeping the 
machine dry under a glass shade reversing effects are entirely 
avoided as well as the necessity for varnishing the plates. 

Entomological Society, March 7 —J W. Dunning, F L.S., 
vice-president, m the chair —Mr. Douglas exhibited a specimen 
of the Longicom Beetle, Monirhammns sutor, brought to him 
olive, hsvmg been captured in a garden in the Camden Road ; 
also a melamc variety of Orthosni suspecta, taken at Dunkeld.— 
Mr. Iludd exhibited some interesting varieties of British Lepi- 
doptera taken near Bristol and in South Wales , amongst them 
were Lycana aUxis, Sphinx hgustri, and Bourmia ripandata, the 
latter a black variety.—Mr Chumpiun exhibited specimens of 
Cardiophorus rujipts , a species new to Bnlain, taken by Mr. 
J. Dunsmore, near Paisley, also a British example of Aphodsus 
scrofa. from the collection of Mr Dunsmore, who unfortunately 
had no note of Its localiLy —The Secretary exhibited a specimen 
of an Isopod Crustacean which had been forwarded to him by 
Mr, J. M. Wills, surgeon, s s. City of Canterbury, who stated 
Lhat it was found occasionally parasitic on the flying fish, and 
generally close to the pectoral fins. Mr. Douglas read an extract 
from a letter from Dr* Sahlberg, who had recently returned from 
an excursion to the neighbourhood ot the Yenisei River and the 
exLrcme north of Siberia, from whence he had brought a large 
number of insects, principally Culeontera and Hermptera. 
Amongst the llemiptera were one Araaus , one Calocons , two 
Orthotylus , one Qrthops , one PachyUma , one Anthoeoris , one 
Acompocoru, five Sat da, and one Corixa, which appeared to be 
hitherto unknown The species of Saida were irom the extreme 
north, in Tundra territory —The Secretary read a paper by Mr. 
W, L. Distant, on the geographical distribution of Lamrts 
arehippns, a North American butterfly whn.h has recently been 
taken in the south of England. 

Mineralogical Society, March 4 —Mr, II. C Sorby, 
F R.S .president, in the chair.—The foil owing papers were read.— 
On a simple method fuT loughly determining the index of refrac¬ 
tion of small portions of transparent minerals, by H, C Sorby, 
F,K S —This can be effected by having a small graduated scale 
attached to the body of Lhe microscope, by means of which the 
thickness of the crystal and the displacement of the focal point 
can be easily measured. From these data the index of refraction 
can be at once calculated with sufficient accuracy to make the 
result valuable in determmaLive mineralogy.—On a serpentine 
from Japan, by A, II Church, M A —Notes on Vauqutiinitc from 
Scotland, and Cantomte or Hamsite from Cornwall, by Thomas 
Davies, F.G S.—On an easily constructed form of reflecting 
goniometer, by S. B. Han nay, F.C.S.—On a peculiar form of 
quartz crystals from Australia, by Rev J M Mello, F.G.S —On 
certain black quartz crystals from Boscoswcll Down, Cornwall, by 
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J. H. Colling, F.G.S. The black colour u due to minute crystals 
of schorl —On quartz including oxides of irdn, b f Willlaftt Vmai). 
—On tbe magnetic constituent! of uilhfetmls and fdcks, bv J. B. 
Hannav.—On the water contained in minerals, by J B. Mandat. 
—On the Nordenskjnld imn muMl Froth Greenland, by K. T. 
V. Steenstrup, translated by Mr. Rohde, otic of the Danish 
expedition. The author contends lhat the Iron is a natural 
constituent of the basalt, and not of meteoric origin. 

Institution of Civil Engineers, March 13 —Mr. George 
Robert Stephenson, president, in the chair —Hu Majesty the 
King of the Belgians was elected by acclamation an honoiary 
member The paper read was on the transmission of motive 
power to distant pointy by Mr H. Robinson, M. Inst, C.E. 

Manchester 

Literary and Philosophical Society, December 4, 1876.— 
Charles Bailey in the chair —Moles on a botanical excursion in 
the Aberdeenshire Islands in July, 1876, by Mr. Thomas Rogers. 

December 26, 1876.—A notice of some organic remains from 
the lchuta of the Isle of Man, by E. W. Burney, president, 
F.R.S., &c. 

January 9 —E. W. Bintfey, F.R.S, F.G.S, president, 
in the chair —On the poisonous properties of yew-leaven, 
by James Bottomley, D. Sc.—On tne luminous sulphides of 
M. Ed. Becquerel, by William Thomion, F.R.S. E.—On the 
types of compound atatement involving four classes, by Prof. 
W K Clifford, M.A , F.R.S. Communicated by Prof. W S. 
Jevons, M.A , F.R S. 

January 23.—Results of the monthly observations of the mag¬ 
netic dip, honiontal force, and declination made at the magnetic 
observatory of the Owens College, from Januaiy, 1874, to 
December, 1876, inclusive, by Prof, Thomas H Core, M,A, 
Communicated by Prof. Balfour Stewart, LL D., F.R.S. 


Geneva 

Physical and Natural History Society, February 1.— 
M Alphonse Favre presented a geological map of the Canton 
of Geneva on the scale of 1 t Lt» intended to enlighten agricul¬ 
turist! on the management of the soil for their various crops.— 
Prof. Schiff described the researches he had made on the pro¬ 
perties of nicotine as a poison, and on the part played by the 
liver in such poisoning 

February 15.—M. E. Renevier, professor at Lausanne, exhi¬ 
bited to tne Society his geological map of Vaudolses Alps, on 
the scale of TV iinrj as also several sections which complete it 
It includes principally the mass of the Diablcrets and the neigh¬ 
bouring spurs on the right bank of the Rhone.—Prof Wartmann 
showed a small apparatus intended to prove the impulse which 
an induction spark in a rarefied gas 11 capable of giving in the 
direction of its length.—M, Raoul Pictet described various ex¬ 
periments made by himselft and proving the great facility with 
which sulphuric acid is diffused through caoutchouc. 


Paris 

Academy of Sciences, March 19.—M Peligot in the 
chair.—The following papers were read a —Observations of 
temperature at the Museum of Natural History, during 1876, 
with electric thermometers placed at depths of I metre to 36 
metres under ground, as also in air and under grass-covered and 
bare ground, by MM. Becquerel The results are nearly the 
same as were obtained before. General Mono, remarking that at 
only 10 to 12 metres depth he found a nearly constant tempera¬ 
ture of 11°, suggested the use of underground air, drawn through 
pipes, to produce a constant temperature where it might be 
required (as for conservation of meat, &c.)—On Lhe decomposi¬ 
tion of bioxide of barium in vacuo , at the temperature of dark 
red, by M. Bousslnguult. The whole of the oxygen could be 
thus extracted. On removing the source of heat the bioxide was 
reconstituted Bioxide or barium, then, cannot exist in vacuo at 
a dark red heat.—Physical and mechanical actions of Incandescent 
and strongly Compressed gasei from combustion of powder. 
Application of the facts to certain characters of meteorites and* 
bolMes, by M. Diubree. The facts of experiment item to 
explain :—(I) the alveolar cavities of cupuUs In meteorites j (2) 
the peculiar clouds, smoke, or dust, tthich fallow the disappear¬ 
ance of the Incandescent mass, (3) the dult df cosmic tulgiti 
which is thus expanded In our atmosphere, not only by combos* 
don and volatilization, blit by pul vernation it r a high tempera* 
hire.— On the fundamental Ihvirlibts bf the binary farm A th* 
eighth degree, by Mr. Sylvttttr.— On th t palftohtMogfaal origfa 
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of treo, shrubs, and bushes indigenous in the south of France, 
that are Stnsftlte fa ctM in severe Winters, by M. Martins. He 
considers thetn fa be the sUtvitoTs of the flora which covered 
those parts during the Tertiary period. We have here plants 
exotlo as regards tim* % while other plants ate exotic as regards 
space. At Montpellier and Marseilles the annual averagfe of 
absolute minima of temperature are — 9 21* and — 5‘95° respec¬ 
tively.—On the experiments made at Pregny by the canton of 
Geneva, by M, Doulcy. He had erroneously given the Swiss 
Federal Government the credit of the experiments —M Hebert 
was elected member in the section of Mineralogy in room of the 
late M. Ch. Salnte-Claire DevUle.—On the phosphorescence of 
organic bodies, by Mr. rhlpsuta. Apropos or a recent note, he 
calls attention to his mcmcd* on noctilucinc, the first organic 
body known to be phosphorescent by slow oxidation, like phw 
phorus in the mineral kingdom.—Propositions of algebra and 
geometry deduced from consideration of the cubic roots of unity, 
by M. AppelL—On the curvature or surfaces, by M. Seiret.— 
On a problem comprising the theory or elimination, by M. 
Ventcjols —On the suspension of water in a vessel dosed below 
by a tissue wiLh large meshes, by M. Plateau.—On a singular 
fact of production of heat, by M, Olivier. —On the reform of 
some processes of analysis used m the laboratories of agricultural 
stations and observatories of chemical meteorology, first part, 
Ammonlmetry, by M. Houzeiu. His method is to use stable 
vinous red litmufe, which will reveal free ammonia in solution In 
water containing oiily nnrUinr and even tinmm of its weight of 
that substance The proportion is determined by pouring into 
the litmus-coloured liquor a weak titrated acid till disappearance 
of the original red.—Ou rfhe preparation of crystallised acetate 
of magnesia, and on the fermentation of this silt, by M. Pa- 
troulllard.—On a simple mode of production of certain mono-, 
bi-, and tri-chlomed acids, by M. Demar^ay —Transformation 
of normal pyro-tartanc acid into dibromo nyrotartanc and 
dibromo-RUccmic acids, by MM. Reboul and Bourgoin.—Ac¬ 
tion of chlorochromlc acid on anthracene, by M, Haller —On 
the constitution of pseudo-purpurlne , continuation of researches 
on the colouring matters of madder, by M. Rosenstiehl. Pseudo- 
purpurlne ii sufficiently unstable to produce by its partial destroy 
tion the other colouring matters in madder (alizarine extepted) — 
Experiments on muscular tonicity, by M. Carlet. A muscle gene¬ 
rally contracts aller section of a nerve, before final relaxation. 
Thu is due, the author says, to the increased excitability of the 
nerve In rare cases, where the nerve is ent without excitation 
(at one of Bridge’s 11 nodes" perhaps), relaxation begins at once. 
Elongation immediately after section is due to rigidity not flacci - 
duy t tne extensor muscles being stronger than the flexors.—On the 
modifications in the egg of phanerocarpous meduite before fecun¬ 
dation, by M, Giard.—On the age of elevation of the Margeride, 
by M. Fabre.—On the formation of thunderstorms, by M. Zondek 
—Clinical and therapeutical researches on epilepsy and hysteria, 
by M. Boumeville. From two analyses of portions of liver 
from an epileptic patient who hod taken, in four months, forty- 
three grammes of ammoniacal sulphate of copper (and died of 
pulmonary tuberculosis 2\ months after cessation of the treat¬ 
ment), the total amount of copper in the liver was estimated at 
236 milligrammes and 250 mm, 
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THE GEOLOGICAL SURVEY OF OHIO 

* 

Report of the Geological Survey of Ohio , Vols, I. and II, | 
Geology, and I and II Paleontology. (Columbus, | 
Ohio Nevins and Myers, State Printers, 1S73-5.) 1 

N the reports of American Scientific Surveys we have 
become accustomed to find that the results are as new 
d interesting as the methods of working are original 
and ingenious Few of the Stales are more nchly 
endowed with the elements of prosperity and stability 
than Ohio, and yet she has but recently come into the 
field with her contribution to the knowledge of her own 
geological structure and natural history It is gratifying 
to know that this contribution can well afford to be Lricd 
by the high standard attained by the reports already 
issued by many of the neighbouring States 

The survey just completed 19 technically the second 
but practically the first geological survey of Ohio, taking 
into consideration how long ago the former survey was 
disbanded, and how short was its fprm ofhfe 

In 1836 the legislature appointed a committee con¬ 
sisting of Dr. Hildreth, Dr Locke, Pi of. Riddell, and 
Mr. Lapham, to repoit On the best meLhod of obtaining 
a compltte geological ^rvey of the State, and to estimate 
the probable cost I11 Lhe summer ot that year thiee ol" 
these gentlemen made reconnaissances, while the fouith 
analysed iron ores and limesiones. A year after the 
appointment of the committee, the legislature, on its 
recommendation, created a geological corps, comprising 
a state geologist (Prof W. W Mather) and six assistants 
During the summer of 1837, the State geologist and three 
assistants prosecuted geological explorations, two assist¬ 
ants being absorbed by zoology and topography Next 
summer the survey was continued on a similar footing, 
but a financial panic having bmken out, l£ the legislature of 
j 838-39 made no appropriation for the continuation of 
the geological survey, and it was at once suspended 11 In 
spite of the disadvantages under whi(_h this early survey 
laboured in being almost entnely without palaeontological 
assistance, its two annual reports were much appreciated, 
and the short-sighted economy that led to its disband¬ 
ment was soon regretted by the ctLizens of the State 
Although several attempts were made, what with the de¬ 
falcations oT a State treasurer, the building of a costly 
State-house, and the great Civil War, Ohio was not finan¬ 
cially in a position to rc-cstablish a geological survey till 
the year 1869, 

Accordingto its constitution, this new survey was to be 
begun (and was begun) on June i, 1869, and was to be 
finished in three yeais It was required “to make a 
complete and thorough geological, agricultural, and 
mineralogical survey of each and every county in the 
State. 11 To the chief geologist the act of legislature 
allowed three assistants, and a number (generally eight 
or nine) of temporary local assistants were employed and 
paid from a fund provided for “ contingent expenses/* 
One of the assistant geologists was to be a chemist. We 
can ice in the organic law of the survey no provision for 
a palaeontologist, and preampe that the appointment of 
that officer was authorised by one of the subsequent Acts 
Vql. xv.—No. 388 


of Appropriation. At any rate. Prof. J S. Newberry, 
having been appointed chief geologist, conjoined with 
himself two assistants, a paleontologist and a chemist, 
and it can hardly be disputed that this was the beat 
possible disposition of his forces, however desirable a 
large increase in the number of assistants might have 
been. 

Such then is the scale on which a State, having an 
area of 39,904 square miles, plans its geological survey. 
Considering the number oT woiking days in a year, the 
number of the field geologists, and the area of Lhe State, 
many will not hesitate to decide that the character of a 
reconnaissance was stamped on the survey by its framers 
from the beginning. Rut it should not be forgotten that 
there are circumstances which render the geological 
mappmg of Ohio exceptionally simple. The Palaeozoic 
rocks which form its framework are so undisturbed, that 
over areas of sometimes thousands of square miles, only 
one formation makes its appearance at the surface, and out' 
crops are therefore little more than contour lines We are 
accustomed in this country to think of “ dip " as something 
visible to the naked eye, and measurable with a pocket 
clinometer ; and as producing, by its relation to the 
conLour of the ground, endless variety in our geological 
boundary-lines In Ohio it appeals that the method of ascer- 
1 laming the degree of dip is to set up half a dozen or so of trigo¬ 
nometrical stations, several miles apart, and carefully take 
Lhe levels of the outcrop at the several points ho far as we 
have noted in reading the Reports, there is not a dip in the 
whole state that would make an appreciably stiff railway 
gradient Then we are informed by Prof Newberry that 
11 faults in which the displacement amounts to moie than 
one foot arc very rare in the Ohio Coal-field,’' and that the 
greatest known has a down-lhrow of 3 feet In Kurope 
the complications produced by faults frequently add the 
excitement of a puz/Ie to the labours of lhe field-geologist 
and just as often leave an irritating element of uncertainty 
to embitter the satisfaction with which he 19 apt to regard 
his finished work Then again there are nfl igneous rocks 
in Ohio and no metamorphic rocks in the ordinary sense 
of the term. Indeed it may almost be said that over 
large tracts there are no rocks it all. Thus in one county, 
“ consisting of Lwelvc towns,” 1 e. 432 square miles—exactly 
the area, let us say for comparison's sake, of a whole sheet 
of the i-inch Ordnance Map of Scotland—the rock is 
deeply covered with drift and is never seen, having been 
reached by boring at one point only, at a depth of no 
feet. 

On Lhe other hand, the very simplicity of the geology 
of the State makes it a typical region by which other 
lands may measure their geological scale, and on this 
account it becomes necessary to survey it with minute¬ 
ness and care. If Ohio renders this service to the neigh¬ 
bouring states, each or these has already given an 
equivalent. As it happened, when the late survey was 
begun, Ohio was almost surrounded by a belt of states 
which had got ahead of her in the work, and whose 
completed labours greatly simplified her task at the 
same time that they presented discrepancies which could 
only be reconciled on her neutral ground 

Although it was originally intended that the survey 
should be finished m three years, its field work lasted for 
five, the average annual cost being 817,J55- 
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We have now before us a portion of the Anal Reports 01 
the Survey. These consist of two volumes of Geology, two 
of Palaeontology, and two of Sheets of Vertical Sections (a 
sheet of Vertical Sections, by the way, is called a M Map ” 
in the American language). Besides these there have 
already been published three volumes of Annual Reports 
of Progress, two of them containing Accounts of the 
Geology of Counties, In substantially the same form as 
that followed in the Final Reports, A third volume of 
Geology, to comprise by far the most important counties 
in the coal-Aeld, is ready for publication and <( awaits the 
action of the Legislature. 7 ' "The matter for the third 
volume,” says Prof. Newberry, "has been, to a con¬ 
siderable extent, prepared since the appropriations for 
the salaries of the geological corps were discontinued 
Much of it is, therefore, a gratuitous contribution with 
which the corps should be credited when a comparison is 
made between the value of their services and the com¬ 
pensation they have received.” Materials for a third 
volume of Paleontology have been accumulated, but the 
chief geologist docs not speak con Aden tly of his chances 
of getting a grant to defray the cost of its publication. 
It would be a thousand pities that the State which has 
been at the expense of collecting this information should 
sot secure the credit and advantages involved in its offi¬ 
cial publication. Otherwise, the materials will have to 
be hunted through the transactions of American and 
foreign societies, and will be as good as half lost. 

A volume on Economic Geology is far advanced, but 
six months' time and from $4,000 to $5,000 are estimated 
as necessary to complete it. A volume on the Zoology 
and Botany of the State is also ready for publication at a 
trifling expense. 

Lastly, “ a general geological map of the State can be 
prepared at a cost not greater than $1,500.” 

It will Lhus be seen that there still remain to be pub¬ 
lished some of the absolutely essenLial parts of the work 
of the survey. For scicntiAc purposes the geological 
map stands fj|pt in point of necessity It is not too 
much to say that it is chiefly by its general geological 
map that the survey will be known and judged abroad. 
It is indeed possible to construct a sort of geological 
map from the county and other skcLch maps and infor 
mation scattered through the volumes, and the writer has 
done so for his own satisfaction and as a means of 
mastering the Reports. But we can affirm with con¬ 
fidence that this is a labour that few will undertake, and 
which it would be much better that the officers of the 
Survey should perform once for all. The county maps, 
as will readily be understord from what has been said 
about the undisturbed condition of the rocks, are sim¬ 
plicity itself, being generally rectangles, crossed on an ave¬ 
rage by three boundary-lines inclosing four dabs of colour. 
But the general map will doubtless contain outcrops of 
coal and ironstone seams, the positions of oil and brine 
wells, fossil localities, and numerous other details, whose 
bearings can only be properly estimated when seen in the 
mass, or which it is the function of a geological survey to 
record, since for economic purposes the registration of 
all mining enterprises, whether failures or successes, is 
of permanent value. In her own interests we cannot 
doubt that the State will at once provide for the pubhea 
tion of the volume on Economic Geology, depending as 


■he does to a large extent at present, and u she la certain 
to do still more in the not very distant future, on her 
mining industries. 

If we may judge of the promised volumes on Falson- 
tology, Zoology, and Botany from the results already 
before us, we are confident that theii publication wiU 
place scientific workers in Europe as well as America 
under a debt of gratitude to Ohio, and we trust they will 
not be withheld. 

It appears that when the first volume of the Final 
Report was ready, the Legislature ordered that tta 
edition should consist of four times the number of cop» 
estimated by the chief geologist as likely to meet the 
public demand* It is to be hoped that a similar spirit 
will induce them to complete the Survey's publications. 
A survey by four geologists, in three years, of a country 
one-third larger than Scotland, must soon have been felt 
to be impracticable, more especially if it was meant that 
the whole of the surveyor's labours, writing as well as 
field work, were to be compressed within the three years 
over which it was originally planned that their salaries 
were to be continued. A conscientious desire to finish 
their work having kept the officers of the survey in the 
field (doubtless with the approval of the legislature) for 
Lwo years beyond the estimated time, the results of their 
zeal and skill ought not to be thrown away. There need 
be no hesitation in admitting Prof. Newberry's assertion, 
when he lr claims ” “ that an hone® and energetic use was 
made of the time and money expended on the Survey, and 
that its fruits will be worth much more than their cost to 
the people of Ohio.” 

We must refer the reader to the Reports themselves for 
the valuable information with which they are crowded. 
We can only notice briefly the leading scientific results, 
and some points of more than usual interest. 

The rock-formations exposed in Ohio form an almost 
unbroken series, ranging from Lower Silurian to Car¬ 
boniferous, inclusive The principal feature in the geo¬ 
logy of Ohio is undoubtedly the *' Cincinnati axis,” and to 
this the late Survey has justly devoted much attention. 
This great arch, passing through Cincinnati and the west 
end of Lake Erie, brings to light the oldest rocks of the 
State. It has hitherto been understood to be a minor 
flexure of the same date as the elevation of the Appala¬ 
chian chain, to which it is, roughly speaking, parallel. 
But the investigations of the recent Survey have proved 
it to be much older. While the Appalachian chain does 
not appear to have been elevated until after the Carboni¬ 
ferous epoch. Prof Orton has made the discovery that a 
large portion of the Cincinnati region wa9 a land-surface, 
and suffered erosion towards the close of Lower Silurian 
times. The denudation of a synclinal arch and conse¬ 
quent exposure of deep-seated strata would not, of course, 
alone suffice to prove this; but the insular character of 
the Lower Silurian land of Cincinnati is rendered certain 
by the occurrence of pebbles derived from it in conglo¬ 
merates at the base of the Upper Silurian deposits, and 
by the manner in which calcareous strata of that age, aa 
as well as some Devonian limestones, thin out on ap¬ 
proaching what must have been the shores of the island. 
It is not bo dear whether the island was or was not 
entirely submerged in Devonian and Lower Carboniferous 
times. On the other hand, Pro£ Newberry and his col- 
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leagues have satisfied themselves that during the depo¬ 
sition of the Upper Carboniferous or Productive Coal- 
measures, the Cincinnati land formed a barrier between 
the marshes of Ohio and Indiana , in other words, that 
the Alleghany and Illinois Coal-fields were never united, 
at least as far south as Alabama and Arkansas, where 
wide-spread tertiary deposits obscure all evidence bearing 
on the point. 

" It is important,” says Prof. Orton, “ to mark the 
following fact distinctly, viz., that there is quite a broad 
w* at the summit of the fold in which the beds have 
but little dip It is hard to speak of an axis without 
involving the idea of a line, but there is probably no part 
of this region of less than a score of miles that deserves, 
by way of excellence, the name of the Cincinnati axis. 
In other words, this fold has a broad and fiat axis, rather 
than a linear one ” The elevation has been so gentle and 
so gradual that direct visible evidence of unconformable 
succession is hardly to be expected. 

No reader will fail to be struck by the important place 
accorded to chemical geology m the Reports. This por¬ 
tion of the work has been done mainly by Prof. Wormley, 
and adds greatly to the value of the survey as a whole. 
He has not confined his investigations to minerals of im¬ 
mediate economic importance, but has placed on record 
many analyses that must for a long time to come be 
drawn upon with advaqfage as the development of the 
resources of the State goes on. Especially as regards 
limestones and cement-stones and the amount of sulphur 
in thft various coal-seams, very complete and useful infor¬ 
mation is given. 

More than a score of counties "he wholly within the 
limits of the productive coal-measures, 11 and of nearly as 
many the geological surveyors pronounce without hesi¬ 
tation that 11 the soil will necessarily always be the source 
of their greatest ^material wealth.” It sounds strange to 
hear already from such a rich agncultural district as 
Western Ohio the cry of exhaustion of the soil, but as all 
the surveyors without exception sound the note of warning 
against unskilful fanning, it is evident that ere long 
science will have to be called in to assist nature if the 
productiveness of the State is to be maintained. 

Although doubtless to be discussed more fully in the 
volume on economic geology, the coal and ironstone 
seams of the great coal-field, and the salt, oil, and gas 
industries receive much attention in the various county 
Reports. Prof. E. B. Andrews furnishes a chapter on 
coal which is full of interesting facts. Mr M. C. Read gives 
a plan of a coal-mine in Trumbull County, which shows 
how very local was the formation of the seam. The coal 
thins out on every side, and presents the outline of a long 
winding swamp with branching creeks. 

The importance of the ironstone beds in Ohio is well 
known. A black-band in Tuscarawas County locally 
attains, according to Prof. Newberry, a thickness of 
12 feet. 

The excitement caused by the discovery of the oil-wells 
of Pennsylvania and Ohio will yet be fresh in the me¬ 
mory of our readers. The conditions under which petro¬ 
leum occurs are well illustrated in the Reports. There 
must be a mass of carbonaceous shales from whose 
organic contents the hydro-carbons are slowly distilled, 
end an overlying porouB 'rock for the storage of the pro¬ 


ducts—best of all a jointed sandstone with an imper- 
vious stratum for a roof—if dome-shaped so much the 
better. When these conditions arc present the oil is 
ready for the fortunate landowner, and his luck is the 
greater if he happen to strike a joint where a quantity 
can collect. So well is this now understood that when a 
well shows symptoms of giving out, a torpedo is exploded 
in it to loosen up the rock and open out the way to 
neighbouring fissures. Carbonaceous shales, yielding oil, 
are met with at various horizons from the Huron (Devo¬ 
nian) upwards. 

Carburetted hydrogen gas occurs under similar con¬ 
ditions and is now expressly bored for The town of 
Fredoma, N Y., has been lighted up with natural gas for 
more than forty years In Knox County, Ohio, two wells 
were sunk to the Huron shale. " At a depth of about 
600 feet, in each well, a fissure was struck from which gas 
issued in such volume as to throw out the boring tools 
and form a jet of water more than 100 feet in height. . . 
One of these wells constantly ejects, at intervals of one 
minute, the water that fills it It thus forms an inter¬ 
mittent fountain 120 feet in height. The derrick set 
over this well has a height of 60 feel. In winter it 
becomes encased in ice, and forms a huge translucent 
chimney, through which, at regular intervals of one 
minute, a mingled current of gas and water rushes to 
twice its height. By cutting through this hollow cylinder 
at its base and igniting Lhe gas in a paroxysm, it affords 
a magnificent spectacle, a fountain of mingled water and 
fire which brilliantly illuminates the icy chimney. No 
accurate measurement has b een made of the gas escaping 
from these wells, but it is estimated to be sufficient to 
light a large city.” Unfortunately there is no large city 
to light. 

Geologists had a right to expect from Ohio an important 
contribution to their knowledge of the Glacial period, and 
Pi of. Newberry and his colleagues have not disappointed 
them. The chief geologist sums up the results of the 
Survey in a masterly essay, and it is satisfictory to find 
that his views to a great extent corroborate the conclu¬ 
sions at which glacialists in Europe have arrived. Want 
of space compels us to allude to these in Lhe briefest 
manner, The cold came on at a period when the land 
stood considerably higher than at present, as is proved 
by numerous river channels deeply buried beneath the 
drift. A wide-spread boulder clay or hard-pan, the pro¬ 
duct of a land ice-shect radiating from the Canadian 
Mountains marks an early, and the greatest, development 
of the cold. A subsidence followed on the retreat of the 
ice-sheet, and a stratified clay was deposited over low- 
lying portions of the hard-pan. Then a forest covered a. 
large portion of the glacial dti/is, and this furnishes 
remains of the mammoth, mastodon, and giant beaver. 
Another submergence covered the forest-bed with the 
loess of the Mississippi Valley, and icebergs strewed 
boulders from Canada over the State. Much of the older 
drift was reassorted amd heaped up into kaims or eskars. 
Lastly, the sea gradually retired, occasionally pausing, 
and giving rise to terraces in the nver valleys. 

Intimately connected with the Glacial period were the 
hollowing out of the great lake-basins, and numerous im¬ 
portant changes in the drainage-system of the continent. 
Taking Lake Erie as the simplest case, it is clear that its 
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basin was not excavated during the greatest extension of 
the ice-sheet, which, as shown by the striae on the higher 
ground, passed directly across the valley. But in the 
bottom of the valley the stria: point up the lake, and this 
fact makes it probable Lhat the excavation of the basin 
was the work of local ice, in other words, that it dates 
from a time when the valley-glaciers had ceased to 
coalesce The islands near the upper end of the lake arc 
wrought out of hard Comiferous sandstone and Water- 
limc exposed on the crown of the Cincinnati anticline. 
This hard bainer, Prof Newberry believes, opposed an 
obstinate resistance to the passage of the glacier, and was 
consequently left in comparative relief 

The Ohio geologists without exception appear to be 
sub-aenahsts, and indeed, the scenery of the State—such 
as it is—could hardly admit of any other explanation. It 
would not be easy Lo connect valleys of some hundreds of 
feet in depth with faults of less than a yard 

Of the palaeontology of the Reports, we need only say 
that it is a remarkable proof of the enthusiasm, energy, 
and success of the late Prof. Meek and the naturalists who 
assisted him, several of them without any compensation. 
The publication of the Survey as a whole marks an epoch 
in culture as well as in material progress, m which all the 
well-wishers of the State must rejoice. 


OUR BOOK SHELF 

History of Nepal Translated from the Parbatiy.l, by 
Munshi Shcro Shunker Singh and Pandit Shil Guili- 
nand With an Introductory Sketch of the Countiy 
and People of Nepal, by the Editor, Daniel Wright, 
M A., M.D (London, Cambridge Warehouse, Cam¬ 
bridge, Deighton, Bell, and Co., 1877.) 

THL Cambridge University Press have done well in pub¬ 
lishing this work Such translations are valuable not 
only to the hisLonan but also to the ethnologist, perhaps 
more so to the latter than the former, as the very myths 
with which a people arc apt Lo adorn their own his¬ 
tory may become, in the hands of a cunning ethnologist, 
a clue to tMr racial connections Dr Wright’s Intro¬ 
duction is based on personal inquiry and observation, is 
written intelligently and candidly, and adds much to the 
value of the volume The coloured lithographic plates 
are interesting. 


LETTERS TO THE EDITOR 

[ The Editor dots not hold himself 11 sponsible for opinions expressed 
by hi \ con espondmli Neither can he limit ft a Le toietmn % 

or to correspond with the write* \ of rejected manuunpts 
No notice ts taken of anonymous commutnintwus ] 

The First Swallow at Menton 

Thk first swallow arrived here alone in the rain on Monday, 
March 19. It entered the best room of the curl by one of the 
windows which chanced to wAnt a pane, and the good old man 
immediately removed a pane from the other window, by which 
the swallows have been in the habit of going in and out. I did 
not hear of the arrival of this summer resident until Lhe 23rd, 
when 1 immediately paid it a visit It is still solitary but not 
uncomfortable , iL Hits about Lhe room from place to place, and 
from nest lo nest, twittering very contentedly ; and when a 
bright hour comes it flies out, where, sporting m the sun it Boon 
makes a hearty meal But it has arrived decidedly too soon, for 
it haj found as yet mostly weL and rather cold days with snow- 
coveted mountains fur Us immediate surrounding. Such, how¬ 
ever, is the climate of this place, difficult to conceive by un« 
travelled Englishmen, that I at this moment bask outside in the 
inn, soothed by the singing of birds, surrounded by dowers and 
buttarflies, and the green trees with their golden fruits. 1 am in 


the midst of summer, and yet I have but to turn my head, and 
there, close at hand, are the mountains white with snow. 

The coldest weather we have had this winter brgan with this 
month. The only time 1 have seen ice was on the morning of 
March 1. (On the preceding night, I set by a letter to Nature, 
vol xv p. 399, that the thermometer at the btonyhurst Observa¬ 
tory went down to 9 0 1 F , the lowest temperature there recorded 
during the last sixteen yean.) That morning, cheated by the 
serene stillness and the bright sun shine, I, before getting out of 
bed, resolved to make a journey to the sea-side—a distance of 
about three miles A lunch wub immediately packed up and the 
donkey of the curt borrowed for the occasion As soon as I 
descended into the valley—Cabrolle 1 ;, consisting of some dozen 
houses, all the dwellings of peasants, and hung on the mountain 
side like so many birds' cages or birds' nests on the back wall of 
a court, open only to the south, is 300 feet above the level of Lhe 
sea, and enjoys a climate superior to that of the much-vaunted 
Menton 1 am, however, the first tinnier who has ventured 
to brave the isolation, the inconvenience, and want of ac¬ 
commodation —Well, as I have Haul, on descending into the 
valley, a change of temperature suggested that it would be 
preferable lo have my Italian cloak nround me, instead ot carry¬ 
ing it before me oil Lhe donkey Proceeding a little farther, I 
saw with astonishment large quantities of ice in the torrent, and 
in turns of the road looking northward, icicles, thick as my arm 
—which, however, is one of the LhinnesL—hanging from the 
rocks Still I went forward quite irrationally, earned along 
solely by the force of the impetus with which E started, for, as 1 
approached Menton, I had to make way in tin face of a biting 
cold wind But I would certainly have shiveinl over my cold 
lunch among the rocks or mins at Cap Marlin, had not my 
progress leceived a check at Menton, in the for the moment 
irritating dlacuvery that the key of the provision-lug had been, 

I may now say providentially, lost I accepted the hospitality 
of a kind English clergyman, who gave me a nice warm lunch, 
alter which I slowly wound my Way back to my mouiiLam 
retreat, where I dwell almost as completely removed from Lhe 
winter visitants of these shores as is Lhe now lonely swallow from 
its companions, the summer visitants, which have not unwisely 
made a halt somewhere by the way. 

After ihis Jong digresiion I must return for a moment to the 
swallows of Cabrolles They live in the rooms with the people, 
attaching iheir nests gtntrally to the beam wdiich support the 
ceiling On their ai rival, whether it be by nighL or by day, they 
enter at once and take po^se^sion of their old habitations 
Madame Valuta, an old woman of seventy*three, has two or 
three times given me a graphic account of how, when she 
was a young woman and had her husband by her side, they 
were boLh frightened almost to dealh one night by something 
which from Lime to Lime give a flap-flap against the glass of the 
window Madame, however, summoned courage to urge her 
husband to get up and open the window, which, though "all of 
a shake," he did, when whish I very like a spirit, a weary 
sw'allow glided past him and was Lhe same instant peacefully 
reposing in its neat. Douglas A Spalding 

Cabrolles, pres de Menton, France, 

March 24 

Coal Fields of Nova Scotia 

In his address to the Iron and Steel Institute (Naiurk, vol 
xv., p 462), Dr Siemens staled that the area of the Coal Fields 
of Nova bcoLia was iS,ooo square miles, and the production in 
1874 1,052,000 tons. If Dr Siemens will refer to Dr. Dawson's 

II Acadian Geology," Lhe Reports of the 11 Canadian Govern¬ 
ment Geologists," and Brown's " Coal Fields and Coal Trade of 
Cape Breton, 1 ' he will find Lhat he has greatly overstated the 
area of the Nova Scotia Coal Fields From these sources, 
which I believe are perfectly reliable, I make out that the whole 
area of the Nova Scotia Coal Fields does not amount to 1,000 
square miles, distributed over the following counties :— 



Square Miles 

Cumberland 

2CO 

Picton 

34 

Cape Breton 

194 

Victoria 

6 

Inverness 

40 

Richmond 

. 10 

■ 

534 
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To this amount, however, must be added the portions of the 
Cape Breton and Inverness Coal Fields lying under the sea 
which, supposing the seams can be worked a distance of five 
miles beyond high water mark, will make the total area of the 
Nova Scotia Cool Helds 859 instead of 18,000 square miles 
The production in 1874 has also been greatly overstated in 
Dr Si emeus Table, as I And by reference to the Government 
InspfOtpr’s Report for the year 1S76, that the production in 1S74 
was only 749,127 tons R B 

[Dr Siemens informs u-> that the difference referred to by our 
correspondent chiefly arises from the fact that in Amenc in re 

S orts Nova Scotia is made to include the maritime province of 
Tew Brunswick as well as Cape Breton Island, both of which 
contain large areas of coal fields, although those Adds aic as yet 
very imperfectly developed I he figures given in the allress 
were token from Macfarlane s very elaborate work on the ' Coal 
Regions of America With reference to the coal production, 
this should be for the year 1873, anl is also given on the 
authority of Mac r arlane, who quotes from the Report of the 
Department of Mines —El) ] 


Greenwich as a Meteorological Observatory 

A CAH1 l ui examination of the interesting communication 1 y 
Mr Alexander Buchan to the Scottish Meteorological Society, 
on 11 The Temperature of Lhe British Islands based on observa¬ 
tions for the Lhirtecn years ending 1HC j fails to support his con 
elusion (Naiurf, vol xv , p 450) ll at the ] nx nnty oT I ondon 
dots not appreciably influence the temperature as recor led at 
the Royal Observatoiy, and Lhat the tenq crature f Greenwich 
during recent years has not been m excess of that of surrounding 
districts lhe evidence is quite the reverse Extracting the 
figures, given by Mr Buchan in the paper lefurcd to, for all 
the stations within a radius of sixty miles of the metropolis 
sixteen in number besides Greenwich it aj \ ears that Lheir mean 
ts 5°° I, that of Greenwich being 50° 6 Allowing for elevation, 
the wjpes arc respectively 50° 68 and 51“ 13 OmilLmg, how 
ever, several staLions such as Camden Town, which, forming 
part of London, ih clearly inadmissible for the comparison, and 
Maidstone and Canterbury, where observations were made on 
two years only of the thirteen Lhe ternf crature of the ten Te 
maining stations is 50° 59 lhus, according to tlaLa furnished 
by Mr Buchan himself, Greenwich is warmer than the south 
east of England generally by more Ilian half a degree (o 54) 
It may be added that, from the same data the temperature of 
lhe district under consideration north of the Thames is 50° 5, 
and south of the nver 50° 8 II S Laluv 


Centralisation of Spectroscopy 

In hifl letter (NaiuhI vol xv p 449) I rof Smyth makes a 
statement respecting the new "half prism spectroscope which I 
cannot help dunking must be founded on a misapprehension of the 
principle involved This will, I trust, be made clear when my 
paper is published in (he forthcoming numl er of the J rote dm^s 
of the Koval Society, but meanwhile, as Prof Smyth appears 
disinclined to wait for a full explanation of the instrument, I 
shall be most happy to answer his objections when he informs 
me what particular "laws of S11 Isaac NewLon and nature arc 
in opposition to the principle of this spectroscope 

Against Prof Smyth a confident assertion that all definition is 
lost in thu instrument, which he has never seen and of which he 
can only know by hearsay, I have only to set the statement that a 
small experimental spectroscope on the new plan, with two 
(| half prisms. Is, as a matter of fact, decidedly superior m defi 
nition, os well as in brightness of spectrum, to the large Green 
wich spectroscope, with ten large compound prisms, of which 
the excellence Is sufficiently attested by the accordance uf he 
results obtamed for the suns rotation by its means. 1 Ins state 
ment is based on a careful comparison of the sodium luies, and 
also of the b group in the solar spectrum, as seen with the two 
instruments, o t and with the finer lines in their neighbourhood 
being shown with remarkable distinctness in the new form of 
spectroscope, small though it is. In this assertion, I think, 1 
shall be fully borne out by several astronomers to whom 1 have 
shown the action of the new spectroscope 

Though I am not in any way concerned with Prof Smyth s 

trohlHanh in lha n»4 nf lit* IaIIm T ■» »*. . . fn* Kii 


information that " during the last twenty years 1 only t 00 
spectroscopes have been made for Greenwich Observatory (one 
of these having only a single pnarn of small dispf rsion) anl that 
our second or [wwerful spectroscope was only made //;; e years 
ago , whilst the P dmburgh observatory has, Tor the past jour 
years, possessed three spectroscopes which are almost precisely 
identical with those used with such effect by Dr Huggins 

W H M Cukislib 
Royal Observatory, Greenwich, March 27 


Morphology of “ Selaginella ’* 

UriORK inslitul ng a comparison it is generally prudent to 
ascertain that the things to be compared arc comparable I am 
afraid Mr Comber whi has dune mi Lhe hunour of making 
some remarks on what 1 have said in Lhe pages of Naiuri on 
the pnn rdial Lypc of fliwcrs, has neglected this precaution 
If I understand him rightly he suggests that ike *' Bpike of 
Sfltqtnrlla is lhe homologue of the spike of Carer pnh pm 
lie comparts then, the scales bearing in aero sporangia of the 
former with the lower glumes bearing each an ovary of the 
Utter 

Now In the first plate if ht had studied the mutter a liLLle 
more (if he will allow me to say so), he would hive seen that 
the ovuIl, and nut the ovary, is the e puvalent of the macro 
sporan h mm, and that the embryo sic and not Lhe ovule, is the 
equivalent of a macrosi ore 1 his leavt_s lhe 1 vary maccounted 
for and the homology hopelessly breaks down on that \ innl 
But Lins 1 not all Mr Com! tr has omitted all notice ot the 
singular structure the ptrigymum and also of the e jually singu 
lar structure lhe seta which it c mtams along with the □ vaiy, 
and which happens to be j. arlicularly well represented ip Cm ex 
pattern If lie will take Lhe trouble to look at a short paper 
which I have published m the J urttil of the I innean Society 
(PoLany) vol xiv pp 154 156 pi xil , lie will find that 1 have 
carefully liscussed the moiphology of Lhe female flower of this 
\ery plant 1 tnnk I have succeeded in showing lhat fir from 
being a simple racemo e inflorescence 1L is a compound raceme or 
panicle reduced in a ^very j cc iliar manner Ian afraul, there 
lore thal Mr Comber has been led away by resemblances of a 
veiy superficial character and Lhat Lhe fact Seli^zurt/a has a 
spike' and that Carer has a 'spike, is a point of contact 
between Lhe Uo abrnt as significant os the existence of a river in 
holh Mocedon and Monmouth 

In fact far from being j. lants of a nrimit ve type, the Cype 
racer are generally regarded as reduce 1 representatives of plants 
of much more fully develop ed character the exact nature and 
relationship of which we have no materials for at present esti¬ 
mating W 1 Tiiiseiton Dyfi 


Tungstate of Soda 

Willi regard to your note (Naiurf vol xv p 460) upon 
muslin rendered uninflammable by Lungs talc of sola, will vou allow 
me to say that when properly 1 repared the muslin is fairly unin 
flammable I say uninfl immable—not fireproof There can be no 
d mhl from experiments ma le in Prof GLa Istonc * laboratory that 
muslin prepared with a sufficient quonlity of he salt will noL 
catch fire by orhnary means, but no one could easonably expect 
it to stand an auto ia je such as that to which I saw Dr WnghL 
subject Ins dummy, and fortunately not his assistant, last Saturday 
fortnight MmthilwW Williams 

L hemical Laboratory, Royal InstiLul on 


Traquair s Monograph on British Carboniferous GanoidB 

WllT you kindly permiL me through the medium of your 
journal to correct and apologise for a very awkward blunder 
which occurs in the first part of my monograph on British car 
bomferous ganoids, recently published hy the Pol aeon tographical 
Society? In the intmduLtion 1 have advocated the retention of 
Lhe Dipnoi as a distinct order of fishes, but aL pa„c 41, in a 
manner unaccountable to myself, for I certainly did not mean it, 

I have included them as n sub order of the Ganoidei That this 

II slip of the pen " was not detected in the revision of the proofs 

must have been due to an amount of carelessness of which I am 
justly ashamed. R II Thaquair 

Filinkinrh Anvil 4 
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ALEXANDER BRAUN 

regret to announce the death of the well-known 
German botanist, Prof. Alexander Braun, which 
took place at Berlin, on March 29, He was bom m 
Ratisbon, May io, 1805, and after the completion of his 
university studies entered upon the duties of Professor of 
Botany in the University of Freiburg, in Baden Here 
he published his first important book, u Vergleichende 
Untersuchung uber die Ordnung der Schuppen an den 
Tannenzapfen,” in which he formulated the theory with 
regard to the position of the leaves on plants now essen¬ 
tially recognised by botanists. In 1850 he accepted a 
call to the University of Giessen, and issued shortly after 
his most notable work, “ Betrachtungen uber die Erschein- 
ung der Verjungung in der Natur, msbesondcre in der 
Lebens- und Bildungsgeschichte der Pflanze." The exten¬ 
sive senes of observations, and the numerous valuable 
theoretical deductions recorded in this suggestive work, 
formed one of the most noteworthy contributions to vege¬ 
table morphology, and placed the author at once among 
the leading botanists of the day. In 1852 he removed to 
Berlin, where he had been appointed Professor of Botany 
and Director of the Botanical Gardens, positions which 
he occupied up to the Lime of his death The unwearied 
activity of Braun during this period is evidenced by the 
large number and variety of the contributions made by 
him to botanical literature. Of these his investigations 
on cryptogamia assume the foremost rank, embracing 
papers on the families AfarsMia, Pilulana , and Schigz- 
nella , African varieties of Chara , Movements of the Juices 
in the Cells of Chain , Vegetable Individuals in then rela¬ 
tions to Species, Some New Diseases of Plants caused 
by Fungi, New Varieties of Single-celled Alg r e, &c. 

Among his more prominent publications on phanero- 
gamia should be mentioned the papeis on partheno¬ 
genesis, polyembryony, and budding of Cidebo^yne, and 
the oblique direction of woody fibre in its relations to 
twisted tree stems. His efforts in all investigations weie 
chiefly directed to perfecting our knowledge of vegetable 
morpnology, and by comparative studies 111 this region, 
to the establishment of well-defined laws with regard to 
the growth of plants, and the relationship between dif¬ 
ferent varieties. Braun's theories on the latter subject 
led to the formation of a system, which, although not 
accepted in all points, is yet regarded by many botanists 
as the most perfect approach to a natural classification of 
plants which we at present possess. A contemporary 
botanist describes the leading feature of his character as 
consisting in an " earnest striving to bring all the widely 
diverse families of the vegetable kingdom, fossil as well 
as existing, within his grasp, and by means of thorough, 
comparative study to advance toward the true natural 
classification." 

The merits of Prof. Braun were recognised by the 
bestowal of numerous German orders, and from the King 
of Prussia he received the title of " Geh -Regierungs-Ralb " 
He was a prominent member of the Berlin Academy of 
Sciences and the Botanical SocieLy, occupying the presi¬ 
dency of the latter for a number of years His papers 
appeared chiefly m the Transactions of these two socie¬ 
ties ; the classification of plants being given, however, 
in Ascherson J s " Flora of the Province of Brandenburg," 
in 1864. 


THE LOAN COLLECTION OF SCIEATIFIC 
APPARATUS 

'T'HE last of the “present series” of free lectures in 
-L connection with the Loan Collection of Scientific 
Apparatus was given on Saturday, in the lecture theatre 
of 1 the South Kenungton Museum. Major Fes ting, R.E., 
took the chair, and the theatre was, as usual, crowded. 


The lecture was given by Mr. W. Stephen Mitchell, 
M.A., on “The Challenger Soundings and the Lost 
Island of Atlantis." An abstract of this wiU shortly 
appear. At the end of the lecture Mr. Mitchell said he 
thought that as this was the last—at any rate of this 
series—it would be in accoi dance with the wish of the 
audience that a few words should be said by wfly of 
ifonmiy to mark the occasion. He regretted that his 
place was not occupied by some one eminent in science. 
When the Loan Collection of Scientific Apparatus was 
opened there were planned 111 connection with it con¬ 
ferences, demonstrations, lectures to science teachers, and 
the free evening lectures. The conferences lasLed as 
planned during May and June, the lectures to science 
teachers were earned out as proposed, and the demon¬ 
strations were given till December 31. At that date, 
in consequence of packing the cases for leturmng 
the collections lent from abroad, which were lent for 
a definite period only, it was necessary to close the 
galleries to the public The free lectures, however, 
had been continued, and the apparatus from the gal¬ 
leries had been brought into that theatre, as it 
had been found necessary, to lllusliate the lectures. 
The lectures had thus kept up the continuity of the col¬ 
lection. He believed he was ri^ht in saying that from 
the outset the promoters of the Loan Collection had 
looked forward to the establishment of a permanent 
physical science museum somewhat in imitation of the 
Conservatoire des Arts et Mdticrs of Pans. Such a 
museum was recommended by the Royal Commission on 
Scientific Education, under the presidency of the Duke 
of Devonshire, and composed of some of the most dis¬ 
tinguished men of science in this country For a building 
to contain such a museum the commisbioneis of the Ex¬ 
hibition of 1851, under the presidency of the °f 

Wales, have voted 100,00 0/, and offered it to the Gwcm- 
ment A petition in favour of the establishment of such 
a museum had, since the opening of the collection, been 
signed by officers and fellows of learned societies, and 
presented lo the Duke of Richmond and Gordon At 
this lasL lecture of the scries they would naturally ask 
what was likely to be done for the future. As he was m 
no way officially connected with the museum he was not 
m a position to give any certain information ; but this 
much he could tell them, a number of instruments that 
would otherwise have been returned had been acquired 
by purchase, a number had been presented, a number were 
left on loan for an indefinite penod, and many were left 
under certain conditions The gallciies aL the present 
tune contained a collection of fair size to commence a 
peimancnt collection Hero, as in considering the lost 
island of Atlantis, they must be careful to discriminate 
between facts and inferences to be drawn from facta. No 
announcement had been made by the Government as to 
its intentions. The present condition of the Collection, 
as he had stated it, was a fact, and they would draw for 
themselves infei cnees as to what tins might mean. He 
had seen a statement that the permanent museum might 
be open in May, but he could not say how far this repre¬ 
sented official intentions The crowded audiences at 
the lectures in that theatre was, he said, a proof that they 
wished the Collection and the lectures in connection with 
it to continue 

Mr. F. S Mosely moved, and Mr. J. Hey wood, F.R.S., 
seconded the following resolution —" We who form the 
audience at this, the last of the present series of lectures 
in connection with the Loan Collection of Scientific 
Apparatus, desire to thank the Board of the Science and 
Art Department for having arranged this series of lectures. 
We would wish to take this opportunity to express the 
hope that the Loan Collection of Scientific Apparatus 
may lead to a permanent collection of a similar nature. 
We beg the chairman to convey the terms of this resolu¬ 
tion to the head of the department/' 
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The motion was put to the meeting and carried unani¬ 
mously with loud applause. 

Major Festing said that, as representing the depart¬ 
ment, he was sorry he could give 110 more information 
than the lecturer had The Government had not yet 
announced its intention as to what u would do in the 
matter. It had lately had many other mattei s on hand. 
Wilh regard to the lectures, it was felt that it was hardly 
fair to continue to ask men of science to give their 
services gratuitously, and until some airangement for 
fees could be made, he thought the lectures would pro¬ 
bably remain in abeyance. It would give him pleasure to 
forward the resolution so unanimously carried to the head 
of his department as requested 


THE DEVELOPMENT OF BATH ACJIIANS 
WITHOUT METAMORPHOSIS 

M ETAMORPHOSIS, or the transition of the animal 
through an intermediate stage between the ovum 
and the adult, has hitherto been considered by modern 
naturalists a special characteristic of the I)au.ichians 
amongst the Vertebrates, and-as one of the main 
features which dislinguish them from the Line Rep¬ 
tiles, with which they were formerly united. It is, there¬ 
fore, surpitsmg to learn, as wc do from a recent com¬ 
munication of Di. Peters to the Royal Academy of 
Sciences of Berlin, that there are cases m which no such 
metamorphosis takes place, and the young frog is deve¬ 
loped directly from the egg without showing any signs of 
what is usually called the “ tadpole " stage 

Ur. Peters’s noteworthy discovery is based upon obser¬ 
vations made by Ur. Bello, Herr Krug, and Dr J Guncl- 
lach, in Porto Rico, on the development of a West Indian 
trce£o g—Hylodes martiniccnsis, which seems to be not 
uncommon in Farto Rico, and is there generally known by 
the vernacular term Cog hi . 

Five jears ago Ur. Bello stated 1 that a tree-frog in 
Porto Rico called Coqiu was remarkable from the fact that 
the young came out ot the eggs 111a perfect condition, and fit 
for life in the air '* In 1.870," he says, u I observed in a gar¬ 
den an example of this species upon a liliaceous plant, on 
which about thirty eggs were clustered together in a 
cotton-wool-hke mass , the mother kept close to them as if 
she intended to incubate. A few days afterwards I lound 
the little frogs from two to three lines long just born, with 
all their four feet perfectly developed, springing about, and 
enjoying life in the air In a few days they attained their 
full sue This garden is surrounded by walls six feet 
high, and thcie is no water in it The so-called lily 
(which appears to be an introduced species of Crmum) 
always contains a little water in the receptacles, but is not 
a water-plant.” 

The translator of these observations rightly remarks 
that the exclusion of the animal out of the egg was not 
actually witnessed in this case, and that it was possible 
even in the short time which elapsed between when the 
eggs were seen and the young (rogs appeared, some 
metamorphosis might have taken place, especially as the 
subsequent development seems to have been uncommonly 
quick. 

These short observations of Dr Bello appear to have 
attracted the less attention inasmuch as the development 
of tree-frogs from eggs placed in dry situations in Irothy 
masses had been already observed and described id 
tropical countries. In 1807 Herr Hensel published some 
interesting observations on Cystignathus my stacinus , in 
the forests of Rio Grande do Sul, 2 and last)ear Dr. 
Peters laid before the Academy of Berlin the extraordi¬ 
nary discoveries of Buchholz concerning the egg-masses 
of Chtromantis gninttnsis laid upon trees in Guinea. Be- 

*■ n Zoologi^che Noiucn iui Portorico," id 11 Dor zoo! Gulcn," 1871, 
* Sili d. Ges Nat. Frcundezu Berlin 1167, pi 10, and Arch Nat. ran 

pc. I, p. M* 


aides this the development of Alytcs obstetnmns between 
the hind-legs of the male in the ordinary way, and, through 
Herr We inland’s brilliant investigations, the metamor¬ 
phosis of the young in the dorsal sacs of the females 
of Opisthodelphyi and Nototmna, were fads so generally 
known that it seemed highly improbable that any Datra- 
chian should be developed without metamorphosis. 

Under these circumstances it is of the greatest interest 
to be able to state that Ur Bello's information has been 
fully coirobnrated by recent observations of Dr Gund- 
lach and by preparations which he has transmitted to 
Berlin. 

“On May 24, 1876,” Dr. Gundlach says, l( I heard a 
singular call like that of a young bird, and went to see 
what it was Between two large orange-blossoms I per¬ 
ceived a leaf frog, and on taking hold of it, found I had 
captured tluee males and a female of the Coqui . On 
putting them into a damp glass, one of the males 
quickly placed hnnself on the female and grasped around 
her. Not long afterwards she had laid from fifteen to 
twenty eggs, which, however, mostly soon disappeared— 
perhaps eaten. 

“ There were subsequently laid five eggs, round, with a 
transparent covering, which I removeo and placed on some 
wet shine The inner yelk, of a whitish or pale straw- 
colour, contracts a little, and then the tail is seen forming. 


I 



Fir 1 — Efifc of IfyloJr* mat tinn rtu/s, twelve day* old, Inner cnrfice 
Flu a —Young uf Hylarfe * at it leaves ihe eg* , \, tail Fit. 3 —Adult 
male llyltu A*i, natural 


In eight days this was quite clearly visible, as well as 
the eyes, and the red pulsating blood-vessels Later 
on traces of the legs became manifest I was now absent 
for some days, and when I returned, on June 6, found the 
eggs still, but on the next morning, the young were out, 
and had no trace left of the tail. 

u Afterwards I found between two leaves of a large 
Amarylhd, just like Dr Bello, a batch of more than 
twenty eggs, upon which the mother was sitting I cut 
I off the leaf, along with the eggs—upon which the mother 
jumped off—and placed them in a glass with some 
damp earth at the bottom. About the fourteenth day, 
'having returned from an excursion, I found, at 9 A.M , all 
thd eggs hatched, and I remarked on the young ones a 
little white tail (see Fig. 2, c) t which by the afternoon had 
altogether disappeared ” 

Dr. Gundlach's collection, as Dr. Peters tells Id, 
contains four eggs of this frog, with embryos. They 
consist of a transparent vesicle of from 45 to S'5 mill, 
in diameter, which is partly occupied by an opaque 
flaky white mass. The vesicle is tilled with a trans¬ 
parent fluid, which allows one to see every part of 
the swimming embryo quite clearly The embryo, as 
in the case of mammals, is curved together on the 
lower surface, so that the head approaches the lower ex¬ 
tremities, which, as well as the an tenor extremities, are 
drawn together under the belly and lie close to the body. 
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The tail is likewise curved up underneath, and lies with 
its broad surface towards the body t turning either towards 
ihe right or the left, and thickening part of the hinder 
extremities. In three examples the extremities are fully 
developed, and even show the characteristic discs on the 
topi of the toes. In the fourth example all four extremi¬ 
ties present short stumps, and as yet show no traces of 
toes, whereas, as is well known, in the Batrachia anura 
generally the hinder extremities and the ends of the feet 
first appear. Neither of branchif nor of branchial slits 
is there any trace. On the other hand, in the last-men¬ 
tioned example, the tail is remarkably larger, and has its 
broad surface closely adherent to the inner wall of the 
vesicle, and very full of vessels, so that there can be no 
doubt of its function as a breathing organ. As develop¬ 
ment progresses, the yelk-bag on the belly and the tail 
become gradually smaller, so that at last, when the little 
animal, being about 5 mill long, bursts through the enve¬ 
lope, the tail is only 18 mill in length, and after a few 
hours only 0*3 mill long, and in the course of the same 
day becomes entirely absorbed. Examples of the same 
batch of ova, which were placed in spirit eight days after 
their birlh, have a length of from 7 0 to 7 5 mill., whence 
we may conclude that iheir growth is not quicker than in 
other species of Batrachians. 

The development of this frog, Dr. Peters observes (and 
probably of all the nearly allied species), without met a mor¬ 
ph os 1 , without branchiEE, with contemporaneous evolution 
of the anterior and posterior extremities, as in the case of 
ihe higher vertebrates, and within a vesicle, like the amnion 
of these latter, if not strictly equivalent to it, is Lruly ic- 
m ark able. But this kind of development is not quite 
unparalleled in the Batrachians, for it has long been known 
that the young of Pipa americana come forth from the 
eggs laid in ihe cells on their mother's back tallies? and 
perfectly developed. In them, likewise, no one has yet 
detected branchize, and we also know from the observa¬ 
tions of Camper, 1 that the embryos at an earlier period are 
provided with a tail-ltke appendage, which in this case 
also, may be perhaps regarded as an organ of breathing, 
possibly corresponding to the yelk placenta of the hag- 
fish. As regards this point, aho, Laurenti lays of the 
Ptpa ; u Pull, ex loculamentis dorii prodeunt.es, metamor- 
fihosi nulla ? ” (5\ n_ Kept, p. 25 ) 

Itwoulrt be of the highest interest, Dr. Peters adds, to 
follow exactly this remarkable development on the spot. 
The development of the embryo of these Batrachians in a 
way very like that of the scaled Repulia makes one suspect 
that an examination of the temporary embryonic structures 
of Hy Units and Pi pa would result in showing remarkable 
differences from chose of other Batrachians. The general 
conclusions which might be drawn from this discovery aie 
so obvious, says Dr Peters, in conclusion, that it would be 
superfluous to put them forward. 

A subsequent communication of Dr. Peters to the 
Academy informs us that it had escaped his notice that 
M Bavay, of Guadeloupe, had already published some 
observations on the development of Hylodes martini - 
censts* According to his observations, on each side of 
the heart there is a branchia consisting of one simple 
gill-arch, which on the seventh day is no longer discern¬ 
ible. On the ninth day there is no longer a trace of a 
tail, and on Lhe tenth day the little animal emerges from 
the egg M. Bavay also observed the contemporaneous 
development of the four extremities, and hints at the 
function of the tail as an organ of breathing. 

The observations of Dr. Gundlach, therefore, says Dr. 
Peters, differ in some respects from those of M. Bavay. 
It would be specially desirable, however, to ascertain 
whether tie arched vessel on each side of the heart is 
really to be regarded as a gill-arch, or only as the in¬ 
cipient bend of the aorta. 

1 Comm Sac Reg Colling Cl phyi, ix p 135 (17BB). 

B Ann Sc. Nxi Mr, 5, xlrii , art Wo 16(1673) 


TYPICAL LAWS OF HEREDITY * 
are far too apt to regard common events as 
matters of course, and to accepl many things as 
obvious truths which are not obvious truths at all, but 
present problems of much interest. The problem to 
which I am about to direct attention is one of thesty. 

Why is it when we compare two groups of persons 
selected at random from the same race, but belonging to 
different generations of it, we find them to be closely 
alike? Such statistical differences as there may be, are 
always to be ascribed to differences in the general con¬ 
ditions oT their lives ; with these 1 am not concerned at 
present, but so far as regards the processes of heredity 
alone, the resemblance of consecutive generations is a 
fact common to all forms of life. 

In each generation there will be tall and short indi¬ 
viduals, heavy and light, strong and weak, dark and pale, 
yet Lhe proportions of Lhe innumerable grades in which 
these several characteristics occur tends to be constant 
The records of geological history afford striking evidences 
of this. Fossil remains of plants and animals may be dug 
out of strata at such different levels that thousands of 
generations must have intervened beLween the periods in 
which they lived, yet in large samples of such fossils we 
seek in vain for peculiarities which will distinguish one 
generation taken as a whole from another, the different 
sizes, marks and variations of every kind, occurring with 
equal frequency in both. The processes of heredity are 
found to be so wonderfully balanced and their equi¬ 
librium to be so stable, that they concur in maintaining 
a pci feet statistical resemblance so long as the external 
conditions remain unaltered 

If there be any who are inclined to say there is no 
wonder in the matter, because each individual tends to 
leave his like behind him, and therefore each gcnelAlion 
must resemble the one preceding, I can assure them that 
they uLterly misunderstand the case. Individuals do not 
equally tend to leave their like behind them, as will be 
seen best from an extreme illustration. 

Let us then consider the family history of widely dif¬ 
ferent groups ; say of 100 men, the most gigantic of their 
race and lime, and the same number of medium men. 
GictnTs marry much more rarely than medium men, and 
when they do mairy they have but few children. It is a 
mattei of history that the more remarkable giants have 
left no issue at all. Consequently the offspring of the loo 
gianLs would be much fewer in number than those of Ihe 
medium men Again these few would, on the average, 
be of lower stature than their fathers for two reasons. 
First, their breed is almost sure to be diluted by 
marriage. Secondly, the progeny of all exceptional 
individuals tends to “revert” towards mediocrity. Con¬ 
sequently the children of the giant group would not 
only be very few but they would also be compa¬ 
ratively shoit. Even of these the taller ones would be 
the least likely to live, It is by no means the tallest men 
who best survive hardships, their circulation is apt to 
be languid and their constitution consumptive. 

It is obvious from this that the 100 giants will not 
leave behind them their quota in the next generation. 
The 100 medium men, on the other hand, being more 
fertile, breeding more truly to their like, being better fitted 
to survive hardships, &c , will leave more than their pro¬ 
portionate shaie of progeny. This being so, it might be 
expected that there would be fewer giants and more 
medium-sized men in the second generation than in the 
first. Yet, as a matter of fact, the giants and medium- 
sized men will, in the second generation, be found in the 
same proportions as before. The question, then, is 
this .—How is it that although each individual does not 
as a rule leave his like behind him, yet successive genera¬ 
tions resemble each other with great exactitude in all 
their general features ? 

■ Lecture delivered at ibt Royal IomUuciob, Friday evening, February 
Op by Francn Gallon, F R S 
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It has, I believe, become more generally known then 
formerly, that although the characteristics of height, 
weight, strength, and fleetness are different things, and 
though different species of plants and animals exhibit 
every kind of diversity, yet the differences in height, 
weight, and every other characteristic, are universally 
distributed in fair conformity with a single law. 

The phenomena wish which it deals are like those per¬ 
spectives spoken of by Shakespeare which, when viewed 
avfry, show nothing but confusion. 

Our ordinary way of looking at individual differences 
is awry ; thus we naturally butlwrongly judge of differences 
in stature by differences in heights, measured from the 
ground, whereas on changing our point of view to that 
whence the law of deviation regards them, by taking the 
average height of the race, and not the ground, as the 
point of reference, all confusion disappears, and unifor¬ 
mity prevails. 

It was to Quetelet that we were first indebted for a 
knowledge of the fact that the amount and frequency of 
deviation from the average among members of the same 
race, in respect to each and every characteristic, tends to 
conform to the mathematical law of deviation 

The diagram contains extracts from some of the tables, 
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by which he corroborates bn assertion. Three of the series 


in them refer to the heights of Americans, French, and Bet 
giant respectively, and the fourth to strength, 10 that of 
Belgians. In each senes there are two parallel columns, 
one entitled 11 observed, M and the other “ calculated,” and 
the dose conformity between each of the pairs is very 
striking. 

These Tables serve another purpose ; they enable those 
who have not had experience of such statistics to appre¬ 
ciate the beautiful balance of the processes of heredity in 
ensuring the repetition of such finely graduated propor¬ 
tions as those they record. 

The outline of my problem of this evening is, that since 
the characteristics of all plants and animals tend to con¬ 
form to the law of deviation, let us suppose a typical caw, 
in which the conformity shall be exact, and which shall 
admit of discussion as a mathematical problem, and find 
what the laws of heredity must then be to enable succes¬ 
sive generations to ‘maintain statistical identity. 



Fm 1. 

I shall have to speak so much about the law of devia¬ 
tion, that it is absolutely necessary to tax your attention 
for a few minutes to explain the principle on which it is 
based, what it is that it professes to show, and what the 
two numbers are which enable long series to be calculated 
like those in the tables just referred to. The simplest way 
of explaining the law is to begin by showing it in action. 
For this purpose I will use an apparatus that I employed 
three years ago in this very theatre, to lllust/are other 
paints connected with the law of deviation. An extension 
of its performance will prove of great service to us to¬ 
night, but I will begin by working the instrument as I did 
on the previous occasion. The portion of it that then 
existed and to which I desire now to confine your atten¬ 
tion, is shown in the lower part of Fig I, where I 
wish you to notice the stream issuing from either of 
the divisions just above the dots, us dispersion among 

a a a 
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ihcm, and the little heap that it forma on the bottom 
Hoe. This part of the apparatus is like a harrow with ita 
spikes facing us ; below these are vertical compartments ; 
the whole ia faced with a glass plate. 1 will pour pellets 
from any point above the spikes, they will fall against the 
spikes, tumble about among them, and after pursuing 
devious paths, each will Anally sink to rest in the com¬ 
partment that lies beneath the place whence it emerges 
Jrom its troubles. 

The courses of the pellets are extrenvsly irregular, it is 
nrely that any two pursue the same path from beginning 
to end' yet notwithstanding this you will observe the 
regularity of the outline of the heap formed by the accu¬ 
mulation of pellets. 


a and 3), Theoretically speaking, every-possible curve of 
deviation may be formed by an apparatus of tnif sort, 
by varying the length of the harrow and the number qi 
pellets poured in. Or if 1 draw a curve on an elastic 
sheet of india-rubber, by stretching it laterally I produce 
the effects of increased dispersion ; by stretching it ver¬ 
tically 1 produce that of increased numbers. The latter 
variation is shown by the successive curves in each of the 
diagrams, but it does not concern us to-night, as we an 
dealing with proportions, which are not affected by the 
size of the sample. To specify the variety of curve so tar 
as dispersion is concerned, we must measure the amount 
of lateral stretch of the india-rubber sheet. The curve 
has no definite ends, so we have to select and define two 
points in its base, between which the stretch may be 
measured. One of these points is always taken directly 
below the place where the pellets were poured in. This 
is the point of no deviation and represents the mean 
position of all the pellets, or the average of a race. It is 
* marked aj o°. The other point is conveniently taken at 
the foot of the vertical line that divides either half of the 
symmetrical figure into two equal areas. I take a half 
curve m cardboard that I have again divided along this 
line, the weight of the two portions ib equal. This distance 
is the value of 1 0 of deviation, appropriate to each curve. 


This outline is the geometrical representation of the 
curve of deviation If the rows of spikes had been few, 
the deviation would have been slight, almost all the 
pellets would have lodged in a single compartment and 
would then have resembled a column ; if they had been 
very numerous, they would have been scattered so widely 
that the part of the curve for a long distance to the right 
and left of the point whence they were dropped would 
have been of uniform width, like an horizontal bar With 
intermediate numbers of rows of teeth, the curved contour 
of the heap would assume different shapes, all having a 
strong family resemblance. I have cut some of these out 
of cardboard ; they are represented in the diagrams (Fig* 


We extend the scale on either side of o to as many 
degrees as we like, and we reckon deviation as positive, 
or to be added to the average, on one side of the centre 
say to the right, and negative on the other, as shown in 
the diagrams. Owing to the construction, one quarter or 
25 per cent, of the pellets will lie between o° and i°, and 
the law shows that 16 per cent will lie between + 1” and 
+ 2°, 6 per cent, between + 2 0 and + 3°, and so on. It 
is unnecessary to go more minutely into the figures, for 
it will be easily understood that a formula is capable of 
giving results to any minuteness and to any fraction of a 
degree. 

Let us, for example, deal with the case of the Ameri¬ 
can soldiers, I find, on referring to Gould's Book, that 
i° of deviation was jn their case 1*676 inches. The 
curve I hold in my hand has been drawn to that 
scale. I also find that their average height was 67-34 
inches. I have here a standard marked with feet and 
inches I apply the curve to the standard, and imme¬ 
diately we have a geometrical representation of the statis¬ 
tics 01 height of all those soldiefs. The lengths of the 
ordinates show the proportion of men at and about their 
heights, and the area between any pairs of ordinates give 
the proportionate number of men between those limit* 
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It ts indeed a strange ffifct that any one of us sitting 
quietly at his table could, on being told the two numbers 
just mentioned, draw out a curve on ruled paper, from 
whieh thousands of vertical lines might be cnalked side 
by side on a wall, at the distance apart that is taken up 

S ' each man in a rank of American soldiers, and know 
at if the same number of these American soldiers taken 
indiscriminately bad been sorted according to their heights 
and marched up to the wall, each man of them would find 
the chalked line which he found opposite to him to be of 
exactly his own height So far as 1 can judge from the 
run of the figures in the table, the error would never 
exceed a quarter of an inch, except at either extremity of 
the series. 

The principle of the law of deviation is very simple. 
The important influences that acted upon each pellet were 
the lame ; namely, the position of the point whence it was 
dropped, and the force of gravity. So far a9 these are 
concerned, every pellet would have pursued an identical 
path. But in addition to these there were a host of petty 
disturbing influences, represented by the spikes among 
which the pellets tumbled in all sorts of ways. The 
theory of combination shows that the commonest case is 
that where a pellet falls equally often to the right of a 
spike as to the left of it, and therefore drops into the 
compartment vertically below the point where it entered 
the harrow. It also shows that the cases are very rare of 
runs of luck carrying the pellet much oftener to one side 
than the other. The law of deviation is purely numeri¬ 
cal ; it does not regard the fact whether the objects 
treated of are pellets in an apparatus like this, or shots 
at a target, or games of chance, or any other of the 
numerous groups of occurrences to which it is or may be 
applied. 1 

I have now done with my description of the law. I 
know it has been tedious, but it is an extremely difficult 
topic to handle on an occasion like this. I trust the 
application of it will prove of more interest. 

(To be continued.) 


ON THE STRUCTURE AND ORIGIN OF 
METEORITES ■ 

E study of meteorites is naturally divisible into 
several very distinct branches of inquiry. Thus in 
the first place we may regard them as shooting stars, and 
observe and discuss their radiant points and their relation 
to the solar system. This may be called the astronomical 
aspect of the question. Then, when solid masses fall to 
the ground, we may study their chemical composition as 
a whole, or that of the separate mineral constituents ; and 
lastly, we may study their mechanical structure, and apply 
to this investigation the same methods which have yielded 
such important results in the case of terrestrial rocks 
So much has been written on the astronomical, chemical, 
and mineralogical aspect of my subject by those far more 
competent than myself to deal with such questions, that I 
■hall confine my remarks almost entirely to the mechani¬ 
cal structure of meteorites and meteoric irons, and more 
especially to my own observations, since they will, at all 
events, have the merit of greater originality and novelty, 
Time will, however, not permit me to enter Into the detail 
even of this single department of my subject. 

In treating ibis question it appeared to me very desir¬ 
able to exhibit to you accurate reproductions of the natural 
objects, and 1 have therefore had prepared photographs 
of my original drawings, which we shall endeavour to 
show by means of the oxyhydrogen lime-light, and 1 shall 
modify my lecture to meet the requirements of the case, 

1 QiKtalfF, nppnrenlly from habit rather than theory, always adopted the 
binomial law of error, hewing hia tahlu on a binomial of huh power It is 
absolute I v necesury to ihe theory uftha present paper, to f et nd of binomial 
limitations and to Loniidcr the law of deviation or error, u III eipobenLial 
form , . , 

► ■ Abstract of lecture delivered by «i C Sorbf, F.R S., ftc, at uia 
Viuaukn, South K outing I on, on March io. 


exhibiting and describing special examples, rather than 
attempt to give an account of meteorites in general. 
Moreover, since the time at my disposal is short, and their 
external characters may be studied to great advantage at 
the British Museum, I shall confine my remarks as much 
as possible to their minute internal structure, which can 
be seen only by examining properly prepared sections 
with more or less high magnifying powers. 

By far the greater part of my observations were made 
about a dozen years ago, I prepared a number of sections 
of meteorites, meteoric irons, and other objects which 
might throw light on the subject, and my very best thanks 
are due to Prof. Maskelyne for having most kindly allowed 
me to thoroughly examine the very excellent senes oi 
thm sections, which had been prepared for him. During 
the last ten years my attention nas been directed to very 
different subjects, and I have done little more than collect 
material for the further and more complete study of 
meteorites. When I have fully utilised this material I 
have no doubt that I shall be able to make the subject far 
more complete, and may find it necessary to modify some 
nf my conclusions. I cannot but feel that very much more 
remains to be learned, and I should not hav> attempted 
to give an account of what I have so far done, if I had 
not been particularly asked to do so by Mr Lockyet. At 
the same time I trust that I shall at all events succeed in 
showing that the microscopical method of study yields 
such well marked and important facts, that in some cases 
the examination of only a single specimen serves to decide 
between rival theories. 

In examining with the naked eye an entire or broken 
meteorite we see that the original external outline is very 
irregular, and that it is covered by a crust, usually, but 
not invariably black, comparatively thin, and quite unlike 
tbe main mass inside. This crust is usually dull, but 
sometimes, as in the Stanuern meteorite, bright and shin¬ 
ing, like a coating of black varnish. On examining with 
a microscope a thin section of the meteorite, cut perpen¬ 
dicular to this crast, we see that it is a true black glass 
filled with small bubbles, and that the contrast between it 
and the main mass of the meteorite is as complete ap 
possible, and the junction between them sharply defined, 
except when portions have been injected a short distance 
between the crystals. We thus have a moat complete 
proof of the conclusion that the black crust was due to 
the true igneous fusion of the surface under conditions 
which had little or no influence at a greater depth 
than T J T th of an inch. In the case of meteorites of dif¬ 
ferent chemical composition, the black crust has not re¬ 
tained a true glassy character, and is sometimes Xth of 
an inch id thickness, consisting of two very distinct layers, 
the internal showing particles of iron which have beau 
neither melted nor oxidised, and the external showipgthat 
they have been oxidised and the oxide melted up with the 
surrounding stony matter. Taking everything into con¬ 
sideration, the microscopical structure of the crust agrees 
perfectly well with the explanation usually adopted, bet 
rejected by some authors, that it was formed by the futon 
of the external surface, and was due to the very rapid 
heating which takes place when a body moving with 
planetary velocity rushes into the earth’s atmosphere—a 
heating so rapid that the surface is melted before the beat 
has time to penetrate beyond a very short distance into 
the interior of the mass. 

When we come to examine the structure of the original 
interior part of meteonies, as shown by fractured surfaces, 
we may often sec with the naked eye that they are 
mottled in such a way as to have many of the characters 
of a brecciated rock, made up of fragments subsequently 
cemented together and consolidated. Mere rough frac¬ 
tures are, however, very misleading. A much more 
accurate opinion may be formed Irom the examination of 
a smooth flat surface Facts thus observed led Reichen- 
bach to conclude that meteorites had been formed by the 
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collecting together of the fragments previously separated 
from one another in comets, and an examination of thin 
transparent sections with high magnifying powers and 
improved methods of illumination, proves still more 
conclusively their brecciatcd structure. The facts are, 
however, very complex, and some are not easily ex¬ 
plained. Leaving this question for the present, 1 will 
endeavour to point out what appears to be the very 
earliest history of Lhe material, as recorded by the internal 
structure. 

It is now nearly twenty years since I first showed that 
the manner of formation of minerals and rocks may be 
learned from their microscopical structure, 1 showed 
that when crystals are formed by deposition from water 
or from a mass of melted rock, they often catch up por¬ 
tions of this water or melted stone, which can now be 
seen as cavities containing fluid or glass. We may thus 
distinguish between crystalline minerals formed by purely 
aqueous or by purely igneous processes ; for example, 
between minerals in veins and minerals In volcanic lavas. 
In studying meteorites it appeared to roe desirable, in 
the first place, to ascertain whether the crystalline m- 
nerals found in them were originally formed by deposition 
from water or from a melted stony material analogous to 
the slags of our furnace or the lava of volcanoes. One 
of lhe most common of the minerals in meteorites is 
olivine, and when met with in volcanic lavas this mineral 
usually contains only a few and small glass cavities m 
comparison with those seen in such minerals as augite. 
The crystals in meteorites are, moreover, only small, and 
thus the difficulty of the question is considerably in¬ 
creased. However, by caieful examination with high 
magnifying power, 1 found well-marked glass-cavities, 
with perfectly fixed bubbles, the inclosed glass being 
sometimes of brown colour and having deposited crys¬ 
tals. On the contrary I have never been able to detect 
any trace of fluid-ravities, with moving bubbles, and 
therefore it is very probable, if not absolutely certain, 
that the crystalline minerals were chiefly formed by an 
igneous process, like those in lava, and analogous volcanic 
rocks. These researches require a magnifying power of 
400 or 600 linear. 

Passing from the structure of the individual crystals to 
that of the aggregate, we find that in some cases we have 
a structure in every respect analogous to that of erupted 
lavas, though even then there are very curious differences 
in detail. By methods like those adopted by Daubr^e, 
there ought to be no more difficulty in artificially imitat¬ 
ing the structure of such meteorites than in imitating 
that of our ordinary volcanic rocks. It is, however, 
doubtful whether meteorites of any considerable size uni¬ 
formly possess this structure. The best examples I have 
seen are only fragments inclosed in the general mass of 
the Petersburg meteorite, which, like many oihers, has 
exactly the same kind of structure as that o( consolidated 
volcanic tufT or ashes. This is well shown by the 
Bialystock meteorite, which is a mass of broken crystals 
and more complex fragments scattered promiscuously 
through a finer-grained consolidated dust-lilce ash. 

Passing from this group of meteorites, which are more 
or less analogous to some of our terrestrial volcanic 
rock*, we must now consider the more common varieties, 
which are chiefly composed of olivine and other allied 
minerals. The Mezo Madaras meteorite is an excellent 
illustration, since the outline of the fragments is well 
seen, on iccount of the surrounding consolidated fine 
material being of dark colour. In it we see more or less 
irregular spherical and very irregular fragments scattered 
romiscuously in a dark highly consolidated fine-grained 
ase. By far the larger part of these particles do not 
either by their outline or internal structure furnish any 
posummerman on respecting lhe manner in which they 
were formed, but careful examination of this and other 
idaJogtus meteorites, has enabled me to find that the 


form and structure of many of the grains is totally unlike 
that of *ny I have ever seen in terrestrial rocks, and 
pointa to very special physical conditions. Thus some 
are almost spherical drops of true glass in the midst of 
which crystals have been formed, sometimes scattered 
promiscuously, and sometimes deposited on the external 
surface, radiating inwardly; they are, in fact, partially 
devitrified globules of glass, exactly similar to some artt 
ficial blow-pipe beads. 

As is well known, glassy particles are sometimes givm 
off from terrestrial volcanoes, but on entering the atmo¬ 
sphere they are immediately solidified and remain as 
mere fibres, like Pe/ds hatr t or as more or less irregular 
laminx, like pumice dust. The nearest approach to 
the globules in meteorites is met with in some artificial 
products. By directing a strong blast of hot air or Steam 
into melted glassy furnace slag, it is blown into spray, and 
usually gives rise to pear-shaped globules, each having a 
long hair-like tail, which is formed because the surround¬ 
ing air is too cold to retain the slag in a state of perfect 
fluidity. Very often the fibres are the chief product. I 
have never observed any such fibrei in meteorites. If 
the slag be hot enough, some spheres are formed 
without tails, analogous to those characteristic of 
meteorites. The formation of such alone could hot 
apparently occur unless the spray were blown into 
an atmosphere heated up to near the point of fusion, 
so that the glass might remain fluid until collected 
m’o globules. The retention of a true vitreous condition 
in such fused stony material would depend on both the 
chemical composition and the rate of cooling, and its 
permanent retention would in any case be impossible if 
the original glassy globule were afterwards kept for a 
long time at a temperature somewhat under that of 
fusion. The combination of aJl these conditions may very 
well be looked upon as unusual, and we may thus explain 
why grams containing true glass are comparatively very 
rare ; but though rare they point out what was the origin 
of many others. In by far the greater number of cases 
the general basis has been completely diyitnfied, and the 
larger crystals are surrounded by a fine-grained stony 
mass. Other grains occur with a fan-shaped arrange¬ 
ment of crystalline needles, which an uncautious, non- 
microscopical observer might confound with simple con¬ 
cretions. They have, however, a structure entirely 
different from any concretions met with in terrestrial 
rocks, as for example that of oolitic grains. In them we 
often see a well-marked nucleus, on which radiating 
crystals have been deposited equally on all sides, and the 
external form is manifestly due to the growih of these 
crystals. On the contrary the grams in meteorites now 
under consideration have an external form independent of 
the crystals , which do not radiate from the centre, but 
from one or more places on the surface. They have, 
indeed, a structure absolutely identical with that of some 
artificial blowpipe beads which become crystalline on 
cooling. With a little care these can be made to crystal¬ 
lise from one point, and then the crystals shoot out from 
that point in a fan-shaped bundle, until the whole bead is 
altered, In this case we clearly see that the form of tha 
bead was due to fusion, and existed pnor to the formation 
of the crystals. The general structure of both these and 
the previously described spherical grains also shows that 
their rounded shape was not due to mechanical wearing. 
Moreover, melted globules with well-defined outline could 
not be formed in a mass of rock pressing against them on 
all sides, and I therefore argue that some at least of the 
constituent particles of meteorites were originally detached 
glassy globules, like drops of fiery rain. 

Another remarkable character in the constituent par¬ 
ticles of meteorites is that they are often mere fragments, 
although the entire body before being broken may origin¬ 
ally have been only one-fortieth or one-fiftieth of an inch 
in diameter. It appears to me that thus to break such 
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minute particle! when they were probably in a separate 
state, mechanical forces of great intensity would be re¬ 
quired. By far the greater number of meteorites have a 
structure which indicates that this breaking up of the 
constituents was of very general occurrence. 

Assuming then that the particles were originally de¬ 
tached like volcanic ashes, It is quite clear that they were 
subsequently collected together and consolidated. This 
more than anything else appears to me a very great diffi¬ 
culty in the way of our adopting Reichenbach’s cometary 
theory. Volcanic ashes are massed together and con¬ 
solidated into tuff, because they are collected on the 
ground by the gravitative force or the earth It appears 
to me very difficult to understand how in the case of a 
comet there could be in any part a sufficiently strong 
gravitative force to collect the dispersed dust into hard 
stony masses like meteorites. If it were not for this 
apparent difficulty we might suppose that some of the 
facts here described were due to the heat of the sun, when 
comets approach so near to it that the conditions may be 
practically almost solar. Comets may and piobably do 
contain many meteorites, but I think that their structure 
indicates that they were originally foimed under con¬ 
ditions far more like those now existing at the surface of 
the sun than in comets 

The particles having been collected together, the com¬ 
pound mass has evidently often undergone considerable 
mechanical and crystalline changes. The fragments have 
sometimes been broken ?n situ, and “faulted/ 1 and 
crystallisation has taken place, analogous to that met with 
in metamorphic rocks, which has more or less, and some¬ 
times almost entirely, obliterated the original structure. 
The simplest explanation of this change is to suppose that 
after consolidation meteorites were variously heaLcd to 
temperatures somewhat below their point of fusion Those 
which have the structure of true lava may in some cases 
be portions which were actually remelted. We have also 
this striking fact, that meteoric masses of compound 
structure, themselves made up of fragments, have been 
again broken up into compound fragments, and these 
collected together and consolidated along with fresh mate¬ 
rial, to form the meteorites in their present condition. 
L/Aigle is a good example of this complex structure. 

Another remarkable fact is the occurrence in some 
meteorites of many veins filled with material, in some 
respects so analogous to the black crust, that at one time 
1 felt induced to believe that they were cracks, into which 
the crust had been injected. Akburfur is a good example 
of this, and seems to show that under whatever condi¬ 
tions the veins were found, they were injected not only 
with a black material, but also with iron and magnetic 
pyrites. 

Taking, then, all the above facts into consideration, it 
appears to me that the conditions under which meteorites 
were formed must have been such that the temperature 
was high enough to fuse stony masses into glass ; the 
particles could exist independently one of the other in an 
incandescent atmosphere, subject to violent mechanical 
disturbances ; that the force of gravitation was great 
enough to collect these fine particles together into solid 
mas' cp, and that these were in such a situation that they 
col Id be metamorphosed, further broken up into frag¬ 
ment?, and again collected together. All these facts 
agree so admirably with what we know must now be 
taking place near the surface of the sun, that I cannot 
but think that, if we could only obtain specimens of the 
sun, we should find that their structure agreed very 
closely with that of meteorites. Considering alio that 
the velocity with which the red flames have been seen to 
be thrown out from the sun is almost as great as tha 
necessary to carry a solid body far out into planetary space, 
we cannot help wondering whether, after all, meteorites 
fitly not be portions of the sun recently detached from it by 
the violent disturbances which do most certainly now occur, 
or were carried off from It at some earlier period, when 


these disturbances were more intense. At the same time, 
ai pointed out by me many years ago, some of the facts 
I have described may indicate that meteorites are the 
residual cosmical matter, not collected into planets, formed 
when the conditions now met with only near the surface 
of the sun extended much further out from the centre of 
the solar system. The chief objection to any great ex¬ 
tension of this hypothesis is that we may doubt whether the 
force of gravitation would be sufficient to explain some 
of the facts. In any case I think that one or other of 
these solar theories, which to some extent agree with the 
speculations of the la«.e Mr. Brailey, would explain the 
remarkable and very special microscopical structure of 
meteorites far better than that which refers them to por¬ 
tions of a volcanic planet, subsequently broken up, as 
advocated by Meunier, unless indeed we may venture to 
conclude that the material might still retain its original 
structure, due to very different conditions, previous to its 
becoming part of a planet. At the same time so little is 
positively known respecting the original constitution of 
the solar system, that all these conclusions must to some 
extent be looked upon as only provisional. 

1 will now proceed to consider some facts connected 
with meteoric irons. The so-called Widmanstatt’s figur¬ 
ing, seen when some of these irons are acted on by acids, 
is well known ; but in my opinion the preparations are 
often very badly made. When properly prepared, the 
surface may be satisfactorily examined with a magnifying 
power of 200 linear, which is required to show the full 
detail. We may then see that the figuring is due to a 
very regular crystallisation, and to the separating out one 
from the other of different compounds of iron and nickel, 
and their phosphides When meteoric iron showing this 
structure is artificially melted, the resulting product does 
not show the original structure, and it has therefore been 
contended that meteoric iron was never in a state of 
igneous fusion. In order to throw light on this question. 
1 have paid very much attention to the microscopical 
structure of nearly all kinds of artificial irons and steels, 
by studying surfaces polished with very special care, so as 
to avoid any effect like burnishing, and then acting on 
them very carefully with extremely dilute nitric acid. In 
this manner most beautiful and instructive specimens 
may be obtained, showing a very great amount of de¬ 
tail, and requiring a magnifying power varying up to at 
least 200 linear. In illustration of my subject 1 will call 
attention to only a few leading types of structure. In 
the first case we have grey pig-iron, showing lamina: of 
graphite promiscuously arranged in all positions, on the 
I surface of which is a thin layer of what is probably iron 
I uncombined with carbon, whilst the intermediate spaces 
are filled up with what are probably two different com¬ 
pounds of iron and carbon. 

White chilled refined iron has an entirely different 
structure and more uniform crystallisation, the structure 
is very remarkable and beautiful, mainly due to the vary¬ 
ing crystallisation of an intensely hard compound of iron 
and carbon, and the two other softer compounds met 
with in grey pig. 

Malleable bar iron has an entirely different structure, 
and shows fibres of black slag, and a more or less uniform 
crystallisation of iron with a varying small amount of 
carbon. 

Cast steel differs again very much from any of the 
previous. It shows a fine-grained structure, due to small 
radiating crystals, and no plates of graphite. 

The difference between any of the above and meteoric 
iron is extremely great. 

In the case of Bessemer metal we have a crystalline 
structure approaching In some places more nearly to that 
of meteoric iron. We see & sort of Widmanstatt's figuring, 
but it is due to the separation of free iron from a com¬ 
pound containing a little carbon, and not to a variation in 
the amount of mckeL 

The nearest approach to the structure of meteoric iron 
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is met with in the central portion of thick bars of Swedish 
iron, kept for some weeks at a temperature below their 
melting point, but high enough to give rise to recrystal- 
lisation. We then get a complete separation of free iron 
from a compound containing some carbon, and a crystal¬ 
line structure which, as far as mere form is concerned, 
most closely corresponds with that of meteoric iron, as 
may be at once seen on comparing them 

Thcxe facts clearly indicate that the Widmanstatt's 
figuring is the result of such a complete separation of the 
constituents and perfect crystallisation as can occur only 
when the process takes place slowly and gradually They 
appear to me to show that meteoric iron was kept for a 
long time at a heat just below the point of fusion, and that 
wc should be by no means justified in concluding that 
it was not previously melted. Similar principles are 
applicable in the case of the iron masses found in Disco, 
and it by no means follows that they arc meteoric be¬ 
cause they show the Widmanstatt’s figuring. Difference 
in the rate of cooling would serve very well to explain the 
difference in the structure of some meteoric iron, which do 
not differ m chemical composition ; but, as far as the 
general structure is concerned, I think that wc are quite at 
liberty to conclude that all may have been melted, if this 
will better explain other phenomena On Lius supposi¬ 
tion we may account for the separation of the iron from 
the stony meteorites, since under conditions which brought 
into play only a moderate gravitative force, the melted 
iron would subside through the melted stone, as happens 
in our furnaces ; whilsL at the same Lime, as shown in my 
paper read at the meeting of the British Association in 
1864, where tlic separating force of gravitation was small, 
they might remain mixed together, as in the Fallas iron, 
and oLhers of that type. 

In conclusion I would say that though from want of 
adequate material for investigation I feel that what I 
have so far done is very incomplete, yet I think that the 
facts I have descubed will, at all events, serve to prove 
that the method oi study employed cannot fail to yield 
most valuable results, and to throw much light on many 
problems of great interest and importance in several dif¬ 
ferent branches of science. 


MENDELEEF'S RESEARCHES ON 
MARIOTI'L'S LA W 1 

T^ROM researches on the depression of the mercury results the 
**- possibility of introducing a precise correction relative to the 
volume of gas contained between the surface of the mercury 
and the horizontal plane which touches the summit of the 
meniscus In all my researches 1 introduce each time a cor¬ 
rection relative to this volume 

The volume of the reservoir which contains the mercury and 
the gas under various pressures undergoes two kinds uf varia¬ 
tions , first, those which aic due to the difference between Ihe 
pressures which act on the two sides of the vessel, and second, 
those which depend on differences in the volume of mercury The 
compressibility of the reservoirs employed in the researches has 
been always determined by experiment, and their change of 
volume produced by the introduction of mercury can be de¬ 
termined by surrounding the vessel filled with mercury by 
another filled with the same material When the height in the 
two vessels is the same, the capacity of the vessel u> that which 
exisLs at the time of equality of pressure on the external and 
internal surfaces of the vessel. If we empty a port of the 
external vessel the caDacdy of the vessel changes in Lhe same 
manner as when wc fitl or when we empty the vessel. Experi¬ 
ments of this kind have shown Lhc possibility of determining the 
changes of capaciLy depending or. the quantity of mercury. The 
relative corrections have in each case been introduced into the 
calculations* 

All the practical side of the subject—the desiccation of Lhe 
gas, the complete abstraction of the remains of the gas from the 
apparatus* the hermctical junction, of the parts of the apparatus 
faiy titajMS of mastic and mercury stop-valves, the means of main- 
1 Continued from p 457. 


taming the gases and the mercury at a constant temperature, the 
calibration of the tubes, and a number of other details have had to 
be elaborated more or less anew. All this will be found 
described m my work 11 On the Elasticity of Gases." I have 
published this work only in Russian, not having means suffi¬ 
cient to publish a translation of a work so voluminous, and 
desiring to conform to the custom existing among savants of all 
countries of describing their l.ibours in their mother-tongue, in 
order to present to the scientific literature of Lhe country where 
they live and work a gift in proportion to their powers. 

My desire was to investigate the subject in its minutest details in 
order to eliminate every possibility of doubt as to the causes which 
determine the deviations observe! from theUoyle-Mariotte Law 
I know that that law is firmly established, and I believe it will 
remain so. Not less great is Lhe certainty in the mind that rare¬ 
fied gases approach the perfect state. That certainty I hid also 
on commencing my experiments. It was necessary then to deter¬ 
mine as completely as possible all the circumstances on which 
depend the facts contrary Lo the opinion generally held. This ii 
why I have modified the appaiatus, improved Lhe methods and 
employed in this work more than three years without inter¬ 
ruption. Now so far as regards low pressures the work is 
finished, and I have obtained definitely certain proofs of the 
rigorous accuracy of my find observations 

The expeimients which I have made with KirpiUioff have 
proved that not only for mr, but also for hydrogen, and even for 
carl ionic acid, the deviations are positive when the gas is sub¬ 
jected to a very small pressure ; it w found, moreover, that these 
deviations increase in proportion to the variation from the normal 
pressure. "1 he same thing has been found in a new senes of 
experiments undertaken by me with M. llemilian The experi¬ 
ments are described in tome 11 ul my work on the “ Elan icily 
of Gases," which 1 have just published A brief extru.1 rm Lhis 
subject is published in the . Inn de Chi wit *t dc Vhynqut^ 
Octuhei, 187(1 I shall rjnutc only the icsliIIs ubUiiud by us 
from the expcumenLs made in 1875 anil in Lhe beginning of 
1876. 

Into a new apparatus we have intioduced several further im¬ 
provements, of which the chief are —(1) The baromani’meter, 
the metre, and Lhe reservoir, containing Ihe gas and the mercury, 
have been placed in the same hath full of water , (2) We have 
succeeded in producing a complete vacuum in the barometric 
chamber , (3) The bath was maintained at an almost uniform 
temperature by means of an agiialor, and the small differences 
in the temperatures of the var 0119 Jajtrs lnve been determined 
by a differential thermumetci , (4) The junction between the 
air reservoir and lhc baromanometer lias been made, 110L only 
without the aid of a tap, but also without the use of mastic. 1 
Thus the gas was surrounded only by the glass and the mercury 
We shall confine ouiselvcs to a summary of the results of our 
experiments, made between G50 and 20 millimetres’ pressure, 
with four gases — II, air, CO ,J , and SO* 

1. If, starting with a certain small pressure, we arrive at pres¬ 
sures smaller still, we find for all gases positive deviations, viz , 

° ’ ^ ases * ^en, are in ^ 1IS crise * CSB compressed 

than Manotte's Law lequues Similai deviations were also 
observed for hydrogen by M. Kegnault between I and 30 a'mo- 
sphcreB, and M Natterei for all gases between 100 and 3,000 
atmospheres 

2 Under small pressures and for all gases, the value of the 
positive deviations, t.e , the numerical quantity (or magnitude) 

^ ( Pj^} f increases when the initial pressure diminishes Thus, 


for example, for hydrogen at 400 millimetres— 

+ 0 - 000002 , 

<ip 

and at 120 mdlimetres — 


+ o 000010 


d{pv) 
dp 

3. For gases like CO* and SO’ we find near the aimospheric 

pressure, negative deviations ; e g , for CO*, p 0 = 635, p x = 200, 
Po = 10,000, p x v x = 10,029 , but, under less pressures still, the 
deviations become positive even for CO a and SO* For example, 
for CO 1 , p 0 - 190, pj = 64, Pi — 22, Po v 0 - 10,000, p x v x * 
9,996, p t v t = 9,983 j for SO’, /„ = 190, p x ='60, = 22, 

p Q V° = 10,000, p x V\ = 10,010, = 9,996. 

4. The existence of positive and negative deviations for the 

1 To attain this end the gu-veG^el and lhe branch of the baroraanomttar 
an foldared together by a capillary tube made of a single piece 
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same gas, observed by means of the same apparatus, according 
to the amount of pressure, and the conformity in the various 
series of experiments, prove that the results obtained do not 
depend on any constant errors in the methods employed, but 
that they are really caused by the nature and the essential 
qualities of the gases investigated. 

5. The variations from Manotte's Law under very weak 
pressures being very small, it is necessary, m determining them, 
to make the reading of the pressures, the volumes, and the tem¬ 
peratures (absolute / = 273*) with a precision of two* thousinrlths 
of these total values , thus, e.q , if /„ = o 200 m,, p l « o 100 m , 
and v B = 2,500 gr , v y = 5,000 gr of mercury (t - 20), it 
will be necessary to determine the pressures with a precision of 
o 01 mm , the volumes to o*i gr. of mercury, and the tempera¬ 
tures to o 01 of a degree. 

The results will be doubtful if the precision is less 1 Thus it 
is found that under a certain small pressure %ases present positive 
deviations from Manotte's Law , even gases like sulphurous acid 
and carbonic acid, which under high pressures show consider¬ 
able negative deviations. It is the game with air M, Regnault 
commenced his researches with pressures which exceeded that 
of the atmosphere, and obtained negative deviations 

In 1874 I effected with all the care possible the determina¬ 
tion of lhe deviations for air under pressures of from 650 to 
2,000 milimetres, and towards the end of 1875 and in the begin¬ 
ning of 1876, in a special apparatus provided with compound 
manometers, I repeated the same expeuments with M Dogusski 
for pressures from 700 to 3,000 millimetres with air, hydrogen, 
und carbonic acid. These researches proved the rigorous accu¬ 
racy of M Rcgrmult’a conclusions Air and carbonic acid were 
found to be subject under these pressures to negative deviations, 
greater for carbonic acid than for air, and hydrogen, for these 
same pressures, was found lo present positive deviations At 
present we are continuing tile same kind of experiments for 
pressures of inure than three metres. 

Thus hydrogen, under all pressures, commencing with zero 
and ending with a pressure infinitely great, presents throughout 
positive deviations ; at no pressure does n follow Doyle's Law 
rigorously, and it never presents negative deviations Increased 
pressures always give a greater volume Lh*n what might be 
expected according to the variation of the pressures Air under 
pressures less than 600 millimetres also presents positive devi¬ 
ations ; but under pressures greater than that of the atmosphere 
its deviations become negative, and under pressures which exceed 
IOO atmospheres its compressibility again becomes positive. 
Consequently for this gas there aie two pressures at which it 
follows Doyle's Law ; the one is very nearly that of the atmo¬ 
sphere, the other lies between 30 and loo atmospheres These 
pressures, undir which the changes of ihe sign of compressibility 
occur, will be different for carbonic acid , viz , under pressures 
less than that of ihe atmosphere the change of sign is found at 
nearly 200 millimetres, and for higher pressures 11 commences 
near that which corresponds to 70 metres of mercury, if we 
base our researches on this point on the observations of Dr 
Andrews on the compressibility of carbonic acid gas for tempe¬ 
ratures above 31“. For lower temperatures this point will probably 
correspond to ihe passage of carbonic acid 111L0 the liquid state 
Consequently wuh a change of temperature ihe pressure at which 
the change ol sign of compressibility occuis, changes also For 
sulphurous acul ihe sign of compressibility under pressures lower 
than that of the atmosphere changes at about forty millimetres of 
pressure. Dut even this gas, bo easily liquefiable, under low 
pressures, nas always a positive compressibility There is not 
then, and Lhere cannot be, a gas which is rigorously subject to 
Manotte's Law under small pressures 

The idea of an absolute gaa belongs, then, to the number of 
fictions which find no confirmation in facts Wc cannot, then, 
suppose that with the decrease of density or with the increase of the 
vis viva of gaseous molecule*, gases approach a state in which 
they follow Boyle’s Law. Then (the density diminishing, the 
velocity of the molecules increasing, that is to say, the pressure 
diminishing, the temperature increasing, and the molecular weight 
diminishing) they all tend towards another staLe characterised by 


the expression > o; * a, they are assimilated to solid 

dp 

and liquid bodies, when the condensation reaches Us limit. We 


■ It th by these causes that the want of conformity in lha e«p*n merits or 
SUJaitrOm 11 sufficiently explained (/Wf Ann , April and May, 1B74 , 
Bee also Lhe Mull de CAaul tie St U St Fittribeurg f t. xix, p 466, and 
Beriekte der dtutschtn. cknu Gtsell^X viu ,p 1,339 , t vui, pp. 576 and 
749^ and of M> Amagat (C emptts Remlns, Apni 17, 1876.) 


must believe that there is a limit of condensation and a lim t of 
larefaetion If wc take, in fact, a mass of non-volatile liquid, 
and if we submit it to pressures infinitely gieat and infinitely 
small, we shall see it change volume ; but in the two cases, we 
shall have finite volumes, capable of measurement, and even 
differing little for one and the same body It ib the same with 
gucs, if we admit that for pressures approaching aero, gases con¬ 
tract according to the same law as that which we can deduce 
from our compression experiments under pressures less than 
that of Lhe atmosphere, or as hydrogen contracts. Under great 
pressures, or under pressures excessively small, every gas 
resembles a solid or liquid body, and possesses two limits of 
compressibility. The volumes which correspond Lo these limits 
arc very different, but there is always reason for believing that 
they exist. 

Without launching into hypotheses to explain these limit 
volumes (such, eg , as Lhe supposition that molecules in them¬ 
selves possess volume), I will confine myself to the question or 
Ihe matter of celestial ^pace. What is the luminous ether ? One 
of two things—either an clastic independent matter, sui generis, 
or the gas of Ihe atmosphere 1 ! or celestial bodie\ considerably 
rarefied In the latter case it is necessary to admit the absence 
of bruits iq the atmospheres and a condensation of ihe ether 
greater and greaLer in proportion as wc approach a celestial body 
(sun or planet) There are many arguments for and against 
both hypotheses On the one hand, spectrum analysis leads ui 
lo conclude that the material or all heavenly bodies is Identical , 
on the olhrr hand, it proves lhe diversity of the composition of 
atmospheres Tins is why we abstain Irom solving the ques¬ 
tion in its essence Dut spectrum analysis docs not speak less 
in favour or the former hypothesis, because 11 shows lhe diversity 
of composition of our Lerrtslrial atmosphere from that of many 
of the other celestial bodies. In Lhe researches on the resistance 
of celestial matter to Lhe movement of the planets, there 
appears also to be confirmation of the former of these two hy¬ 
potheses, for neither planets nor comets show any diminution in 
the excentricily of iheir orbits whu h would be an inevirable 
consequence of motion in a rarefied medium, as has been ob¬ 
served in Ihe case of Fncke’i 1 omel ExaO investigations on the 
movement of Lhat comet, repealed in recent limes by M von A^en, 
the Pulkouva astronomer, show clearly ihe advances towards ihe 
sun at perihelion, although in lhe beginning M von Aslen had 11 -t 
noticed thnn Dut that comet itt perihelion was found only at 
one-third ol the distance which separate ihe sun fiom ihe earth, 

1 (*, it was nearer to the sun than Mercuiy It is possible 
that it passed near to the limits of ihe aular atmosphere 
Faye’s cumi t, as is known, does not present rhe-e same diversi¬ 
ties, but 115 penhelic distance is about I 68 f lhat of Lncke’s 
comet being only about o 33 , it exceeds it iben ‘■o much 
lhai their comparison wou'd only serve to confirm the hypo¬ 
thesis of a solar atmosphere. If we admit a limit for the atmo- 
BpheiL’5, wc must expect in gasei., fur small pressures, exac ly 
that kind of variation from Boylr'i Law winch I observed in 
rarefied gases 

To prove that gaies under very Mnall nre=sureB, is well na under 
very considerable pressures, vary from ilic Buylc-Marriuile Law 19 
by no means the same as to deny lhe truth o' that law , I feel that I 
ought to state this mast explicitly, For a Ion*' tune the >aw of 
gravuailon could nut he made 10 accord with the pi runballons ; 
latterly these perturbations have proved the best c infirmation of 
the laws of gravitation, In the present cose 11 may be the same. 
There are three laws for gases that of Doyle and VI irriotte, 
pv -const , that of Clay Lussac, 77 = v u (l + o t) , and thatol 

Ampere and Garland = const, (a being the molecular 
m 

weight, and tn the mass), Their ensemble is expressed for all 
gases in general by the equation— 

apv = 845 (273 + t)m f 

where a is the atomic weight ( H ™ 1 ), p the pressure in kilo¬ 
grams per square metre, v the volume in cubic metres, m the 
weight in kilograms, t the centigrade temperature. Th's is, 
however, only a first approximation. In the second member of the 
equation there must be additional terms which express a function of 
p and of a, very small for the ordinary mean values of p, and which 
become of a sensible magnitude only when p is very small or very 
great To find this function is a question of ine future, and 
demands the labours of a great number of investigators My 
aim is to be able to furnish some experimental data which will 
permit of judging of the form of that function. Thu work 
requires many new processes, measuring apparatus of ■ high 
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degree of precision, many varied arrangement! as well as expe¬ 
rienced assistant!. That Idea has secured me the protection of 
His Imperial Highness the Grand Duke Constantine and the 
support of the Imperial Rusiian Technical Society. 

I thus conclude this communication which I have the honour 
to send you. The researches on the co efficients of dilatation of 
gases in their general features confirm the accuracy of the deduc¬ 
tions drawn from the observations on compressibility Cut that 
matter is in process of elaboration, and only a part of the 
researches has been completed. Consequently I abstain from 
expounding all the details of the subject. I shall only remark 
that the true coefficient of dilatation of air under constant pres¬ 
sure anil with variable volume is found to be greater for pressures 
near to atmospheric pressure than the number generally accepted, 
notably from ilic researches which I have made with M. Kamn- 
der, it is equal to o 003683 if we take ioo" C. as the temperature 
of boiling water under an atmospheric pressure of 760 mm. in 
latitude 45°. 

If you do not find devoid or interest more ample details on this 
subject, os also on the determination of the weight of a litre of 
air, I shall have the greatest pleasure In explaining to the 
English public through your interesting journal the essential 
points of the researches made on this subject in my laboratory. 

St. Petersburg, January 1 Df, Mendki lef 


OUR ASTRONOMICAL COLUMN 

Binary Stars —F1 cm one of the very careful and complete 
investigations on the orbits of the revolving double stars, by 
which I)r Dobcick is so greatly contributing to our knowledge 
of the motions of tlic&e interesting objects, we have an orbit of 
£ Scorpii which 15 probably a very near approximation to the 


period of revolution is 95 1 J eur *t the pcri-utroti passage 
1843*7, The distance calculated from this orbit is still under 
two-tenths of a second, but it will increase, until towards the 
end of the first decade of the next century the components, 
according to Dr. Doberck’i calculation, will be separated by 
more than o" 8. 

The Annular Eclipse of 'hie Sun, 1737, March 1 — 
Prof Grant, in his u History of Physical Astronomy,” mentions 
this eclipse as the first annular one of which we have any detailed 
account. This phase passed over Edinburgh, where it was ob¬ 
served by Moclaunn, the well-known mathematician, by Short, 
the optician, Lord Aberdour, and others The times were 
determined by Maclaunn by a pendulum clock of Graham's, 
and he was also furnished with a meridian instrument by the 
same maker, with the aid of which the clock was rated by Short 
for * 1 a long time before and after the eclipse ” The clock used 
by Lord Aberdour, who was located in Edinburgh Castle, was 
compared with Machmnn’a at noon on the day of the eclipse, 
and in addition signals were exchanged between the Castle and 
Maclaurm’s station at the college Buth observers determined 
the duration of the annular phase to have been 5m. 48s 

The following elements of this eclipse have been deduced from 
a similar system of computation as regards the moon’s place to 
that adopted for other eclipses to which reference has been made 
from Lime lo time in this column, a system which gives results 
for the total solar eclipse of 1715 agreeing very closely with the 
observations of Flamsteed and llalley 


true one 

We have called the star by what appears to be its correct 
designation, £ Scorpii, but few stars have been subjected to 
more varied nomenclature than the one in question In Dr 
Doberck’s paper, published in No 2 ,121 of the Astronomuche 
Nachnchtm , in all probability through one of the typographical 
errors which have of late so much disfigured this periodical, the 
Star is styled C Libree. It has been previously very commonly 
lettered £ Librx, and it is 51 Librae of Flamsteed ; Secchl, in 
Ash on Noth , No, 1,614, R 9 Libne, though we arc 
ignurant upon what precedent 

Dr Doberck's elements axe those of a very nearly circular 
Orbit, and it may be remembered that some thirty years since 
Madler gave elements for circular motion with a period of revo¬ 
lution of about 104 years In Astton Ndch, No. 1,683, Dr 
Thiele gave the results of a very complete discussion of the 
measures up to 1856, in which he has assumed that Sir W. 


G.M.T of conjunction in R A , March 1, at jh, im, 31s 


R A. 

Moon's hourly motion in R A. 
Sun's 

M P| IP 

Moon's declination 
Sun's „ 

Moon’s hourly motion in decl 
Sun's „ 

Moon's horizontal parallax 
Sun s ,, ,, 

Moon’s true semi-diameter 
Sun’s 


342 35 32 o 
28 50 9 
2 20 3 

G 44 o 1 S. 

7 24 5 7 S. 

S 49 5 N 
o 57 2 N. 
54 l 9 1 
9 o 
14 48 o 
16 7 7 


The equation of time was 12m 40s subtractive from mean time. 
The following were points upon the central line by the above 
elements :— 


Long. 10 10W Lat. 54 53 N. Long 4 u W. Lat. 56 3$ N 
„ 7 26W „ 55 42 N. „ o 4 W „ 57 36N 


Herschcl’s angle on the night of his discovery of the duplicity of 
the star has been registered correctly, though a doubt has been 
entertained upon this point. He thus arrives at a highly cxcen- 
trical elliptic orbit with a period of a little over forty-nine years. 
It should be remarked that from the near approach of the mag¬ 
nitudes of the components fanning the double star £ Scorpii (it 
u more correctly a triple star), an error of iSo a in the measured 
angle of position is by no means an improbable one. 

Dr Doberck assumes that Sir W. Herschel’s angle of 1782 
requires this correction, and deduces an orbit in which the period 
of revolution 11 nearly twice that of Thiele, and which therefore 
approaches the period originally assigned by Madler. Hu ele¬ 
ments are as follow :— 

Feri-astron passage 1859 62. 


Node 12° 15' Inclination 68° 42' 

Node to pen-astron on orbit 89° 16' 

Eccentricity . o 0768 

Semi-axis major l” 26 

Revolution 95 *90 years 


A full comparison with the measures up to the present time, 
appears in the Astronomuch* Nackruhtm . 

In the same number Dr, Doberck gives fint dementi of that 
exceedingly difficult object y Coronse Borealis, in which the 


If reduction equations are founded upon a direct calculation 
fur Edinburgh, there result far any place not Tar distant — 

Cos 1U = B7 6369 - [1 59611] sin / k- [l 23 OT 0 ] Clil /, cos [L - 51" l' 4) 

/ - ah 13m is 59 =Fla ^9350] sin w + Ll A'WSl hl11 1 

J C3 cos/, con (L +■ 1*7' 35' 5) 

where / is the geocentric latitude of the place, L its longitude 
from Greenwich + if E, — if W, and i is expressed in Green¬ 
wich mean time ; the upper sign is to be used for beginning of 
annular phase, and the lower for the ending, The quantities 
within square brackets are logarithms. 

The calculated duration of annularity at Edinburgh is 
5m. 46*61., differing only i 4 s. from the observations of Mac¬ 
launn and Lord Aberdour, but the middle of this phase is given 
later by Im 51s. At other places mentioned in Madaurin’s 
memoir on this eclipse, published in the Philosopktcal Transat - 
lions, the duration of the annulus was as fallows:—At Alnwick, 
am os. , at Crosby, near Ayr, 5m. 54s. , at Montrose, 6m. 271.; 
and at St. Andrew's, 6m, 121 At Aberdeen, which wai very 
near the central line, the annulus was formed at 3I1. 43m. os. 
local mean time, and continued 6m. 30s. On the east coast of 
Scotland, where the duration of annulus was longest, it did not 
exceed 6m. 35 The eclipse u nQt given annular at Morpeth, 
therein agreeing with the observation. 
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NOTES 

The Swiney Lectures on Geology (free to the public) will be 
debveied this year at the Royal School of Mines, Jermyn Slrcet, 
on Monday and Thursday evenings at eight r m , commencing 
on Monday, April 9. 

As we have already stated, the " Vcrem fur die deulsche | 
Nordpolarfahrt," of Bremen, has been enn vetted Into a Geo¬ 
graphical Society (die geographisehc Gestllschafi. in llrcmcn) 
with the object of promoting scientific exploring expeditions 
generally, anil of publishing their results Dr Fmsch, who was 
sent out by the Verein last year lo llic mouths of the Obi along 
with Dr Hrclim and Giaf Waldburg-Zcil, is now busily Lngagecl 
in working out the ethnogi aplucal and natural history col¬ 
lections made during the expedition and publishing their 
ics Lilts A paper oF Dr. Finsch on the new birds discoveicd on 
this occasion has been received by the Zoological SocieLy of 
Londou, and will be read at one of their next scientific meetings. 

On Friday, April 13, Mr \V Spottiswoode will deliver a 
lecture at the Royal Institution on his great Induction Coil, 
dcsctihed lu the January number of the Phitosofthual Magazine 
and 111 the Mirch number of the Nun'll nth Cmtwy I he lec¬ 
ture uill be illustrated with some new experiments on stiatihed 
dischaigcs, which a coil of tins enormous power has for the first 
time rendered practicable. 

Thi* Leipsic publisher, Gunthei, lias issued the first part of a 
new journal, Kosmos % specially devoted to the fuilherance of the 
development doctiine, iukIli the editorship of Caspan, J.iger, 
and Krause, mth the assistance of Darwin, Haeckel, nnd olhci 
eminent workers in the Darwinian field We shall give a 
detailed notice of the fiist part in an eaily number 

I*ROi' Syi vlsi er seems to have become quite naturalised in 
the United States, if we may judge from the fad that he was 
one of tile speakers at the celebration of Washington’s birthday 
at the John? Hopkins University, where, as our readers know, he 
is Professor of Mathematics Fior Sylvester spoke of his work 
and of his satisfaction with hi* new relations, as also on some 
points of general interest He maintains that it is a mistake to 
divorce teaching and research, illustrating Hie advantage of their 
union in his own case by the fact Lliat in the act of teaching, 
important fields for research have been suggested to him 
Recently, for example, at the University in Daltimore, the per¬ 
sistence of a student 111 his desire to study the new algebra has 
led Prof. Sylvester into 11 a research of fascinating interest,” 
from which he hopes for great results. He has leawn 11 to think 
that the taste for mathematical study, even in its most abstract 
form, is ihucli more widely diffused than is generally supposed ” 
in the United Stales Prof Sylvester, the Nation tells us, 
■poke at considerable length and with deep feeling on the 
estrangement between the two great branches of the Anglo- 
Saxon race caused by the exclusive, ecclesiastical policy of the 
English Universities in former years. 11 Their work it is that a 
separation deeper and a chasm mare difficult to fill up has been 
created between the two most free and powerful nations in the 
world—England and America—than any due to political causes, 
present or past." Why is it, he inquired, that the flower of 
American youLh do not resort for their mental impulse and 
higher education Lo Oxford and Cambridge, instead of to Berlin, 
Leipzig, Jena, or Heidelberg? 11 It is because there they are 
welcomed, to whatever religious communion they are attached or 
unattached, without question and without distinction It 11 
became there they can rest on the bosom of a common mother, 
who shows kindness to all and favour to none. „ I have been 
■truck, almost from the first hour of my landing on these shores, 
by the manifestations I have everywhere witnessed of the close 
Intellectual sympathy] which "exists between America and 


Germany It is German books that are read, it is German 
authors who arc quoted, German opinion on all matter* of science 
and learning that is appealed to , and as regards community of 
work and intellectual ties. I do not think it at all extravagant to 
assert that Germany and America belong to one hemisphere, and 
we in England to another 11 If our universities are to blame for 
this state of things, they have much to answer for , and it is 
therefore some relief to know that the New York Nation 
accounts for it hy the desne of Americans lo acquire another 
language in the country where it is spoken, and to come m 
contact with a different order of mind, however little superior 

Dr Ki eiN, extraordinary professor of mineralogy in the 
University of Iludclbcrg, lias accepted an ordinary professorship 
in th^ University of Gottingen 

The Clothworkers’ and Merchant Taylors* Companies have 
each contributed one hundred guineas Lo the fund being raided 
by the Chemical Society for the promotion of chemical research. 

The trustees of the Johnson Memorial Fri/e for the en¬ 
couragement of the study of astionomy and meteorology pro¬ 
pose I he following subject for an essay, 11 The History of the 
Successive Stages uf our Knowledge oT Nebula, Nebulous 
StaiSj and Star clubteifrom the Time of Sir William llerschel.” 
The prize is open to all members of the University of Oxford, 
and consists of a gold medal of the value of ten guinea*, to¬ 
gether with so much of the dividends for four years on 338/, 
Reduced Annuities as shall remain after the cost of the medal 
and other expenses have been defrayed Candidates are to send 
tlicir essays to Lhe registrar or the UmvcrsiLy, under a sealed 
cover marked “Johnson Memorial Prize Essay," on or before 
March 31, 1879, each candidate concealing his name, distin¬ 
guishing his essay by a moLto, and sending at the same time 
his name sealed up under cover with the same motto wntten 
upon it 

Onf or more minor scholarships in natural science will be 
offered by Downing College, Cambridge, during the present 
year lhe scholarships range in value from 40/. to 70/ per 
annum, and are tenable for two years, or until the holder is 
elect'd lo a foundation scholarship The examination will be 
held in Downing College on June 5 and the three following days. 
The subjects of examination will be (i) Chemistry, theoretical 
and practical , (2) Physics, (3) Comparative Anatomy ; and 
(4) Physiology All peisons are eligible to these scholarships 
who have not commenced to reside in the University 

ON March 7 * at Gjesvjx, a Norwegian fishing station, near 
the North Cape, m 71“ 12' N lat , the most northerly telegraph 
station on the earth was opened 

Tut Convtrmzwtu' of the Quekclt Club lakes place on the 
13th inst, at University College, Gower Street 

Three electric eels from the River Amazon have this week 
been added tn the Westminster Aquarium. As they require to 
be kcpL at a temperature or between 70° and 8c/ 1 F it needed 
some ingenuity to bring them from Liverpool, where they were 
landed, Lo London. Hy placing the vessel containing them on 
foot-warmers and telegraphing on for changes of foot-warmers 
at different stations, the water on arriving at Westminster was 
found to be at 75°. The eels are lodged in a tank kept warm 
by a steam pipe passing under the shingle, and are at present by 
the alligators. These, by the by, are waking up wonderfully 
in activity, and the attendants have now to keep a sharp look¬ 
out when c It a Ding the tank. 

We are enabled to state that the increasing number of 
demands for apace in the Pans International Exhibition has led 
M. Krantz reluctantly to give up the idea of authorising the con- 
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at ruction of the Urge Gifford Captive Balloon within the pre¬ 
cinct! of the Exhibition, The construction will take place at 
nil events either on public ground lent by the Government or on 
some private vacant space at a small distance from the Champ de 
Mari. The preliminary technical arrangements have been mode 
by M. GifTard The length of the rope will be about 600 
metres. It will be conical , the largest end close to the car will 
be 8 centimetres diameter, the smallest end only 6. The 
ascending force, when loaded with ballast, guide ropes, grapnels, 
and 50 passengers, will be 5 tons The weight of the cable will 
be 21 tons when fully expended The ascending force of the 
hydrogen filling the envelope will be 23 tons. The diameter of 
the balloon will be 34 metres, the height 50 metres from the 
lower part of the car to Ihe upper part of the valve, and the 
engine will be of 200-hone power. 

*t*HE supplementary number, 51, of Fetermann’a MitthcUungen 
contains the second half of the late E. De Pruysscnaere’s travels 
in the region of the 'White and Blue Nile Thu part contains 
the special scientific results of the accomplished traveller— 
meteorological observations, barometrical altitude observations, 
river measurements, astronomical observations, triangulation of 
a part of the Jezira, beside* the southern half of the map, con¬ 
structed by the editor, Herr Zoeppritz, and a plate of some of 
the implements, weapons, utensils, ornaments, &c, used by the 
inhabitants of the region traversed 

*At the meeting of the delegate! of the French learned socie¬ 
ties to be held at the Sorbonne, as we noticed last week, M. 
Alluard, the director of the Puy-de-I)ome Observatory, will pie- 
sent a most interesting paper. A self-registering barometer has 
been kept in constant operation on the top or the Puy-dc-Dume, 
and another similar instrument was observed at Clermont-Ferrand 
during the same length of time The difference of pressure 
has undergone most remarkable variations, which cannot be 
accounted for by the Laplace law for determining the altitudes 
by comparing barometers. The corrections of temperature will 
be shown to be quite insufficient. 

The Scientific Congress of France, a quite distinct organisa¬ 
tion, established by the late M. de Caumont, will hold its forty- 
third session at Versailles, from May 17 Lo 27. A number of 
attractive excursions have been arranged with the help of the 
municipal authorities, and there will be a floral exhibition. 

A1 the meeting of the St. Petersburg Society for Lhe Protec¬ 
tion of Trade, March 21, the mapb prepared last summer by M 
Orloff during his journey to the Baydar&ksky Gulf, were exhi¬ 
bited. The survey and levelling were nude from the Irtish, up 
the Shchuchya River, and along the Baydaraka River to the 
Baydaraksky Gulf Both riven are navigable during the three 
monLtai—June, July, and August. 

A Tomsk telegram received by M. Sidcrof on March 18, from 
M, Schwnnenberg’s expedition, announces the find, on the banks 
of the Obi, near to the Mariinsky gold-washings, of a well- 
preserved mammoth with flesh and skin. The definitive exca¬ 
vation of the carcass was stopped until instruction! should arrive 
from SL Petersburg. 

Dn J F. Bransfohd, surgeon in the United States Navy, 
has been investigating the antiquities on the island of Omotepe, 
in Lake Nicaragua, collecting large numbers of vases of various 
kinds, burial urns, ornaments, and other objects for the National 
Museum at Washington. Among the more important points 
substantiated by him was Lhe occurrence on the inland of at least 
three sucoemJve and distinct hues of prehistoric civilisation, all 
of them antmioT to the present epoch, these being bounded and 
defined by successive overflows of lava from the volcano. Very 
great Intervals of time elapsed between the eruptions, as is shown 
by the actamulations of soil that took place on the fresh surface 


of the lava from the decomposition of vegetable deposits. No 
estimate can be made of these eras, but they ore believed to 
carry the period of the earliest overflows back to a very remote 
antiquity. The objects or these successive layers are very defi¬ 
nite and easily recognisable by the practised eye, and highly im¬ 
portant deductions in regard to the early civilisation of that 
region are expected from a critical investigation of the subject. 
Dr, Bransford has prepared an elaborate report on this subject 
for presentation to the Navy Department, but, before publishing 
it, he has obtained permission to rcviBit the country, and setlle 
some still doubtful points. 

A Malvern correspondent writes that he and many other 
residents in that part of the country are desirous of having some 
legislative protection for the egg x of such birds as arc mentioned 
in the Wild Birds 1 Preservation Act He wishes to know If 
there is any society for looking to the interests of wild birds ; if 
so lie and others will be glad to subscribe The Woolhope 
Field Club u^ed to give rewards for the best collection of birds' 
eggs, but the rule was altered when the mischief of Lins course 
u regards ornithology became evident. 

Those of our readers who were at the Glasgow meeting of 
the British Association last autumn will, no doubt, remember 
the interesting collection which was on view in the City Industrial 
Museum The Report of the Museum for 1876 has just been 
issued, and we are pleased to see that under the management of 
its Curator, Mr. Taton, it is rapidly increasing in size and im¬ 
portance, and we have no doubt that ere long it will become, what 
so important a city as Glasgow ought to possess, a really 
valuable industrial collection arranged on a thoroughly scientific 
plan. 

At a recent meeting of Lhe French Academy M. de Romilly 
called attention to some remarkable effects obtained by suspen¬ 
sion of water sucked up into a bell jar closed below by a tissue 
with wide meshes; in one arrangement, the net being metallic 
the suspended water could even be boiled by heat applied below. 
M Plateau has just pomted out that he described this pheno¬ 
menon of suspension in 1S67, in treating of Llic construction of 
aquatic arachnlda, 

A propos of the question (which has been disputed) whether 
toads eat bees, M. Brunet states, m La Nature , that going one 
day into hn garden, just before a storm, he found the bees 
crowding into their hives, About fifty centimetres from the best 
hive there was a middle-sized toad, which every now and again 
rose on his fore-legs and made a dart with surprising quickness 
towards blades of grass. He was found to be devouring bees, 
which rested on the grass-blades, awaiting their chance to enter 
the hive. M. Brunet watched till Lwelve victims had been de¬ 
voured ; he expected the toad's voracity would soon be punished 
with a sting, but in vain Objecting to further destruction, he 
seized the toad by one of Ins legs and earned him to a bed of 
cabbage thirty metres off, where he might do real service among 
the caterpillars, &c. Three days after this, on going out to the 
hives, he found the same load (which was easily distinguishable) 
at its old work. M. Brunet let him swallow only three or four 
bees, then earned him fifty metres in another direction. Two 
days later the " wretch pJ was again found at 1 his post, greedily 
devouring 

Our correspondent, 11 J, H./ 1 in describing the path of the 
meteor of March 17, os seen by him at Rossill, near Fleetwood, 
wrote a Hydra for a Hydra. The date of Mr. Ainilie Hollis’s 
letter should have been March 19. 

MR. Ellis ulu as to state that in bis article on Musical 
Notation last week, p. 476, coL ii,, lines four and five, the 
readings should be A x Jf t A] ssh t Gj. 
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The additions to the Zoological Society's Gardena during the 
past week Include a Large-eared Brocket {Census aunlus) from 
South America, preaented by Mr. Charles Cooper ; two Common 
Otten (Lutra vulgaris), European, preaented by Mr. Augustus 
B. Foster, a Vulpine Phalanger ( Pkalanguta vulpinu) from 
Australia, presented by Mr Tboa. Welsh ; two Rufous Tina- 
mous {Rkynchotus rufeseens) from South America, presented by 
Mr. F. Searle Parker ; eighteen Roach ( Leuciscus rutilus ), six 
Perch {Perea flumatdts ), six Tench ( Tinea vulgaris), a Bream 
[Abromis brama ), a Prussian Carp ( Carassms vulgaris) from 
British fresh waters, presented by Mr J. Smith; three Fne- 
tailed Finches (Erythrura prasina) from Sumatra, purchased ; a 
Feline Dourocouli {Nyctipithccus fehnus ), a Kinkajou ( Cerco - 
ItpUs caudrvolvulus ), three Blue-shouldered Tan a gen ( Tanagra 
cyanoptera ), an Adorned Terrapin (Clemmys ornata) from South 
America, deposited ; a Great Kangaroo {Maeropus gigan/eus), 
a Yellow-footed Rock Kangaroo ( Petrogale xanthropus ), a 
Collared Fruit Bat ( Cynonycterus col laris ), a Black Swan 
(Cygnus atralus) bom in the Gardens, 


SOCIETIES AND ACADEMIES 

London 

Royal Society.—March 1.—“Note on the Electrolytic 
Conduction oi some Organic Bodies,” by J. H, Gladstone, 
Ph.D f F.R.S, FuHenan Professor of Chemisby in the Royal 
Institution, and Alfred Tribe, F C S., Lecturer ou Chemistry in 
Dulwich College 

Our results, preliminary as we considered them to be, show 
that the iodides of ethyl, isobutyl, and amyl, the bromides of 
ethyl and propylene, the acetate or ethyl, and chloroform are 
practically non-conductors to a battery-power of 100 cells Grove, 
and that alcohol is to some extent traversed by the current 
They show also that when these liquid non-conductors ore mixed 
with the feeble conductor, alcohol, the conductivity of the mixture 
is greater than that of alcohol alone, which offers at least a partial 
clue to the readiness with which such mixtures are decomposed 
by the copper-zinc couple. 

The Ycvy considerable development of heat in these liquids, 
which conduct the electric current with gTeat difficulty, is a cir¬ 
cumstance worthy of notice In these cases it is evident that it 
does not result from any chemical change, because the decom¬ 
position, if anything at all, is uLterly insignificant in amount 

11 On the Protrusion of Protoplasmic Filaments from the Glan¬ 
dular Hairs of the Common Teasel/* by Francis Darwin Com¬ 
municated by Charles Darwin, F.R.S 

The following n a summary of the results arrived at by Mr. 
Darwin : — Certain observations have been mode on the protrusion 
of protoplasmic filaments, from leaf-glands on the teasel , and 
the only theory which seems at all capable of connecting these 
facts is the following. That the glands on the teasel were 
aboriginally (1 1 , m the ancestors of the Dipsacaceae) mere ream 
excreting organs That the protoplasm which comes forth was 
originally a necessary concomitant of the secreted matters, but 
that from coming in contact with nitrogenous fluids it became 
gradually adapted to retain its vitality and to take on iLself an 
absorptive function. And that this power—originally developed 
in relation to the ammonia in ram and dew—was further deve¬ 
loped in relation to the decaying fluid accumulating within the 
connate leaves of the plant. 

March 8.— 11 On the Structure and Development of Vascular 
Dentine/ 1 by Charles S. Tomes, M.A. Communicated by John 
Tomes, FR.S. 

March 15 — 11 On the Density of Solid Mercury,” by Prof J 
W. Mallet, University of Virginia. Communicated by Prof, 
Stokes, Sec. R.S, 

The author gets 14 1932 as the number representing the density 
of solid mercury at its fusing point as referred to mater at 4 0 C. 
taken as unity . Thu result, which differs considerably from 
previous figures, he thinks, may be fairly accepted with con¬ 
fidence. 

91 The Automatic Action of the Sphincter Am/ 1 by W. R. 
Gowers, M.D., Assistant Physician to University College Hos¬ 
pital. Communicated by J. S Bard on Sanderson, M.D., 
F.R.S. 

" Description of the Process of Verifying'Thermometers at the 
Kew Observatory.” by Frauds Gabon. F.R.S. 


Llnnean Society, March 15 —Prof. Alim An, president, ill 
the chair —The Rev. A. Gardner Smith and Mr A. Y. Stewart 
were elected Fellows.—The Secretary read a paper on the 
poisoned spears and arrows of the Samoa Islanders, by the Rev. 
Thos. PowelJ. The Information thereon bad been denved from 
the son of a native chief. According to his account, the weapons 
are pointed with human thigh and parietal bones, these being 
ground to a fine tapering point A milky juice, the product of 
several kinds of trees—among others Callophyllum inophyllum — 
is used for dipping the arrow and the spear-heada into, and there 
is added a substance obtained from wasps’ neats, besides some of 
the fluid of putrid Sea-cucumbers [Noloikurta). A kind of kiln is 
then prepared, where the weapons are smoked, after which they 
are inserted into the dried flower stalk of a species of Tacca, to pre¬ 
vent bad effects from humidity , lastly, .they are bundled together 
and laid by ready for use The effects of the pouon on the 
humaa system—viz , convulsions and tetanus, and the reputed 
means of cure the author duly mentions. Mr. G Busk, how¬ 
ever, questions the active qualiLy of the said poison ; at least 
some experiments of his incline him to think that a local irrita¬ 
tion may be set up rather than an immediate deadly influence of 
a virulent vegetable poison, such as is the “-Woorali” of South 
America On the other hand, Messrs Nlafmls and P/att cor¬ 
roborate Mr Powell's statements —Dr. A. Gunther gave a 
notice of two large extinct lizards formerly inhabiting the Mas- 
carene Islands. The remains of the bones had been partly 
obtained by Mr Edward Newton, already well known for h(s 
researches on the extinct Mascarcne fauna, and partly by 
Mr. H. H Slater, Naturalist to the Transit of Venus Expe¬ 
dition. Comparisons have led Dr. Gunther to regard one rela¬ 
tively large animal as moit nearly allied to the families of Zonu* 
ridae and Scwadz. But it differs both from the Glass Snake* 
and Skinks, hence a new genus has been assigned it and the 
name Didosaurus maunttanus given. The remains of another 
form from Rodriguez shows it to be allied and indeed identical 
with the Geckos, close to G. verus but specifically distinct, and 
accordingly named G. netviomu —The second part of contri¬ 
butions to the ornithology of New Guinea, by Mr. R Bowdler 
Sharpe, dealt with a collection made by the late Dr. James. 
This young enthusiastic naturalist was murdered by the native* 
during an expedition to one of the islands in Hall's Sound, 
whither he had gone to collect Birds of Paradise. Of fifty-three 
species obtained only three are new to science, and from this it is 
inferred that the south-eastern province visited has by no means 
so nch on avifauna u the northern parti of New Guinea are 
known to possess. The new species are Mdidora rollans f Pho - 
nyganus jamesn , and Tanynptera nucrorhyncha But a still more 
interesting night-flying black hawk, Afaehaeramphus aicinvs , hae 
turned up in this locality, whose habitat previously was supposed 
only to be Malacca and Tenaiscnm. Only four specimens of 
this rare bird are known to exist—Samples of supposititious 
“manna ” from Persia, and a bark (Leptospeimum ?) from New 
Zealand, with tonic qualities, were exhibited and remarked on 
by Mr. Stewart, of Lhe Apothecaries Hall. 

Zoological Society, March 20 —Dr E. Hamilton, vice- 
president, in the chair.—Mr Sclatcr called the attention of the 
meeting to an article in the Oriental Spor ting Magazine for May, 
1876, by which it appeared that a two-horned rhinoceros hod 
been kifled in February, 1876, it a place some twenty miles 
south of Comillah, in Tippereh. Mr Sclater stated that Lhis 
was the third recorded occurrence of a two-horned rhinoceros 
north of the Bay of Bengal.—Mr. Sdater also called attention 
to the fact that Mr. W. Jamrach had just imported a young 
living specimen of the rhinoceros of the Bengal Sunderbunds, 
which was either Rh. sondaieus or a very closely allied form.— 
Mr Sdater exhibited a small living Amphiibzman {Planus 
anrreus), which had been accidentally brought to England In 
the roots of a hot-house plant from Port St. Mary, Spain.— 
Messrs. Charles G Dan ford and Edward R. Alston read a paper 
on the mammals of Asia Minor, based principally on collections 
made by the former in that country. The list included one 
species of Bet, two of Insectivorei, twenty or Carnivores, seven 
ot Ungulates, and fourteen of Rodents. Spermo pkilusxantho. 
pry m hus, Benn., was redesen bed, and the name Mm my si* - 
eirtus was proposed for a new species of field-mouse — Mr. A. 
G. Butler read a paper on the Mjrlopoda obtained by the Rev. 
G Brown m Duke of York Island. The spedei sent home were 
two in number, both of them allied to but distinct from pre¬ 
viously described species. Mr. Butler proposed to designate 
them u Heterosloma brm vm i and SAirobolus Cinetlt)eS*—A COm- 
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niunication mi read from the Rev O. P. Cambridge, m which 
he gave the descriptions of some spiders collected by the Rev, 
G. Brown, in Duke of York Island, New Britain, and New Ire¬ 
land. Two of thefce appeared to be undesenbed, ami were 
named Argiope braivnt and Saro/ei vtdpmus —Prof A. II 
Ganod read a paper containing notes on the anatomy of the 
Musk Deer (Mosckus moschtferus) —A communication was read 
from Mr Edward Bartlett, containing remarks on the affinity or 
MtsUt\ and the position which it should occupy in a natural 
classification. From an examination of structure of the feathers, 
Mr Bartlett had come to the conclusion that Mesttes was an 
aberrant form of the Ardeme group.—Dr Gunther, F K.S , 
read a paper containing an account of the fibhes collected by 
Capt. Krilden during the last Arctic Expedition Amongst 
these were several of great interest, especially a new species of 
Charr, for which the name Salma arcturus wah proposed. This 
Charr was discovered in freshwater Jakes of Gnnnell-Jand, and 
was stated to be the most northern frebh-water fish known to 
exist,—Mr Edward Newton, C M.G , exhibited and read a 
paper on a collection of birds made in the inland Anjuan or 
Johanna, one of tlw Comorro group, by Mr Bewslier, of Mau¬ 
ritius, whereby th#*number ot species now known to have 
occurred in that island was raised to thirty-five, of which four¬ 
teen were fir*t observed there by that gentleman I ive of these, 
namely, Zosterops anjuanensu , Tchttrea vulpxna, Ftluia longi- 
caudaltt , Turdus bewshcri, and Turtur camortnsts, were de¬ 
scribed as new. 

Meteorological Society, March 21 .—Mr II S. Eaton, 
M A., president, m the chair—Capt Fellowes, K E., George 
Tinman, Angus Mackintosh, M D , Robert W T. Morns, K<-v. 
Edward Vincent Pigott^ David lS„ Skinner, LK.C I', and 
Henry St John Wood were elected Fellows of the Society.— 
The following papers were read —Results of nicLeoiolugical 
observations made at Patras, Greece, during 1874 and 1875, by 
the Rev Herbert A, Boys. This is in continuation of a lormer 
paper read before the Society in 1875 The period embraced m 
the two papers—January, 1S73, to June, 1875— curtr<: a whole 
winter compressed inLo about thirty days, a very long and showery 
spring, an excessively hot summer, a dry wiiiler of extreme cold, 
a Bummer of most prolonged drought, a remarkably wet and 
snowy winter, a very late beginning of hot weather, and ilie 
coldest day and night, and the lowest barometer reading for 
many years —Contributions to the meteorology of the Hacihc— 
Fiji, by Robert H. Scott, F R S. This paper contains a dis¬ 
cussion of all published information as to the climate o( Fiji 
which the author has been able to discover — Local diurnal range, 
by S. II Miller, F.K.A S —This was followed by another paper 
on the same subject, by William Marriott, FMS, which dis¬ 
cussed the questions of whether the tables of corrections lor 
diurnal range, at present used by a large number of observers, 
are trustworthy, and whether they are applicable to different 
places in the United Kingdom. The conclusions arrived at were 
that the present corrections could not be considered as accurate, 
that no strictly comparable records exist for instituting a satis¬ 
factory inquiry, and that it u very undesirable to apply any cor¬ 
rections whatever to the observations to dtduce means frdm them, 
—Mr Negretti exhibited several new instruments 


meat.—On preventive and early trepanation in vitreous fractures 
complicated by ipllntcre, by M Sedillot.—Observations of the 
satellites of Saturn, at the Obfiervatoiy of Toulouse in 1S76, with 
the large Foucault telescope, by M, Tinerand. These relate to 
the first five satellites ouly From observations of three of them 
the npparent diameter of Saturn's ring is inferred to be 40" 51.— 
On a theorem relative to the expansion of vapours without ex¬ 
ternal work, by M. Him —On the theory of plane elastic plates, 
by M Levy —The president of the Vine-growing Society of the 
Pyrenees Onentales sent a document affirming that it is the 
American plants that have brought phylloxera into France , 
all plantation of them is the signal of a fresh invasion —On 
the theory of frigorlfic machine:., by M Terquem.—On the 
reflection of polarised light, by M CroullcboK He slud'cs 
one of the fringes discovered by Airy, and named by M Billet 
the 1 aurbi de setmlle , showing what may be inferred from it, as to 
the physical constitution of a mirror [t e , its positive, neutral, or 
negative nature) ; the value of ilie angle of maximum polarisa¬ 
tion (first constant.), and the azimuth of renewed polarisation 
(second constant) —On the transformation of ciyshOlisablo 
sugar into inactive glucose in raw cane sugars, by M. Gayon 
Heat and moisture favour ilie transformation ; there is a real 
fermentation, with carbonic acid given off By the mere decrease 
of crystallisablc and increase of uncrystalhsable sugar, the 
yield in refining was diminished by 25 per cent, in one 
sugar, and 33 per cent in another —On the composition of gun¬ 
cotton, by MM Champion and Pellet The spec.inen analysed cou- 
ta ned (ashes deducted I 01 gr percent ) free cellulose, roo, di nitro¬ 
cellulose, 6 00 ; principal nitrated product (by difference), 93*00 
Supposing Lhls product penUiiiitrocellulose, and calculating the 
cousinuents on this hypothesis, wc have, carbon, 26 54 , hfrirogen, 
2 79 1 nitrogen, 1251, oxygen, 58 16 , which analysis confirms — 
Studies on the senes of the quinolines, transformation of leuculine 
into anilmr, by Mr J ames Dewar,—On nitruLotuquinone and chlo- 
raiulic acid, by M Ktard —On Lite sewage waters of Paris, by M 
Laulli The facts cited prove that the sulphydnc putrelaction of 
such water may be avoided by addition of lime, or (a much more 
important result) by simple aeration Putrefaction only occurs 
when the sewage water ia kept out of contact with air. As such 
condition* piobably occur at the bottom of the Seme, the facts 
related may lie utilised for its sanitation - On the fecundation of 
the egg in the sia-urchm, by M Fere/ lie questions M Fol'a 
statement that the spermalozmds penetrate Into the interior.— 
Hailstorm at the Cape of Antibes on March 21, by M. Ferncre. 
The storm came from the depths of the marine horizon , its 
movement was from west Lo eas*, and the hailstone*:, judging 
from the orientation of the deposits, niusL have had a gyratory 
motion These facts seem Lo bear on M Faye's theory.— 
Chrome ajuiMnu from stubborn nervous and digestive disorders 
continuing fur five years , transfusion of bluod and cure, by M. 
Ore Only forty gramme* of Idoud were used Puncture was 
made without denudation of the vein The transfused bluod 
acts by stimulating the organs rendered atonic, and by cauung 
a proliferation of new globules —On the antiseptic proper Lies 
of bichromate of potash, by M Laujorrais The audition 
of 1 /l lr to ordinary water will render this conservative of all 
organic products without dccompotsiuon, even in free air 


Paris 

Academy of Sciences, March 26.—M Pellgot in the chair. 
—The following papers were read :—Remarks on the presence 
of benzine in coal gas, by M BertheloL The illuminating por¬ 
tion of the Parisian gas consists mostly of vapour of benzine, 
forming about 3 per cent of the whole volume. Fuming nitric 
acid was employed In the analysis, producing nilrobenzine,—On a 
recent communication of Mr Weddell regarding the advantage 
to be realised in replacing quinine by cinchomdine, by M. Pas¬ 
teur. Mr, Weddell having staled llial cinchomdine was disco¬ 
vered by M Pasteur, the latter says this is attributing too much 
to him, and defines his researches on the subject In 1853. “On 
the digestion of albumen, by M. van Tieghem The relation of 
the albumen to the embryo in seeds was studied by two methods 
—observing isolated albumen subjected to germination and ob¬ 
serving the dissolution^ of albumen during germination, of the 
entire seed. There are two modes of digestion ; the oleaginous 
and aleuric albumen has an activity of its own, it digests 
Itself, and the embryo only absorbs the products of this interior 
digestion ; it Is a n nurse fj to it The amylaceous and cellulosic 
albumens, on the contrary, are passive j they are digested by the 
embryo, each in its fashion, and the products of this external 
digestion are then absorbed by it; they are to it only a nutri- 
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THE ARCTIC BLUE-BOOK 
HE admirably illustrated volume which has just 
appeared in this uninviting form, tells a tale of 
adventures as interesting and heroic as anything in the 
long record of Arctic discovery. It throws little light on 
the question to which public attention has been too 
much directed this winter—whether any of the misfortunes 
of the expedition were due to the officers who started 
the sledge p arties without adequate supplies of lime- 
juice. The report of the Scurvy Committee will ap¬ 
pear in a few days. In the mean time it is clear that 
every pound weight on the sledges was calculated with 
the utmost care; that wherever anything was to be 
used in a fluid state an ^equate corresponding supply 
of fuel needed to be earned; that none of the officersi 
judging from the experience of previous sledge ex¬ 
peditions, seem to have anticipated scurvy ; and above 
all that the work of all the parties on and at the 
edge of the hitherto untrodden Falxocrystic sea proved 
so frightfully severe that if lime-juice in abundant 
rations had been taken the sufferings of the nien 
would probably have been only mitigated It is to 
the seventy of the work, not to the absence of lune- 
juice, that we believe the terrible outbreaks of scurvy 
which crippled the sledging parties to have been really 
due. In Commander Markham's Journal, written on the 
spot a month out from the ship, he says, ff The invalids 
are not improving, and we are inclined to believe that 
they are all attacked wuh scurvy, though we have not been 
ted to suppose that there ts any pi obabihiy of our bang so 
afflicted and ate ignorant of the symptoms .” Swollen 

knees and ankles are of frequent occurrence in all Arctic 
sledging expeditions, and they were prepared [to expect 
as much. Scurvy had scarcely been thought of, and the 
fact that it had not been thought of by officers whose lives 
and the lives of their men depended on their forethought, 
and who had studied the experience of their predecessors 
with anxious care, is sufficient to show that, d priori , there 
was little or no probability of its appearance. After the 
experience of Markham’s, Aldnch’s, and Beaumont’s 
parties, no future travellers over the 41 Palseocrystic " will 
omit their lime-juice, but these officers seem 'all to have 
been unprepared for scurvy. Aldrich says in his journal, 
38th day out.— 

11 The men are nearly all suffering a great deal with 
their unfortunate legs, which appear to get worse every 
day. This we all feel to be very disappointing, as it 
affects the journey, and although stiff limbs were expected, 
everyone thought the stiffness would weAr off In time. It 
seems, however, inclined to hang on, and sets at defiance 
all the limited medical skill we possess among us, and to 
scorn succumbing to turpentine liniment, bandages, good 
4 elbow grease/ dec. with regard to bandages, I am 
almost afraid to apply them, for some of the limbs are 
not at all healthy looking ; the slightest pressure of the 
finger leaves a dent which remains a considerable tune ; 
and although I have given the most stringent orders 
about lacing the foot gear on very slackly, I And the 
loosest moccasin string cuts an ugly, red-looking mark. 
One or two cannot even bear anyone to lie against them, 
which makes it excessively inconvenient at night, although 
VOL. XV_lfQb 389 


everyone is very good tempered, and complaints are 
reduced to a minimum. 1 ' 

Lieut. Beaumont’s party was accompanied by Dr. 
Coppinger till May 4, and Beaumont says .— 

“ It was at the end of this journey, May 6, that J. Hand, 
A.B , one of my sledge crew, told me in answer to my 
inquiry as to why he was walking lame, that his legs were 
becoming very stiff, he had spoken to Dr. Coppinger 
about them, but attributing the stiffness and soreness 
then to several falls that he had had, he did not think 
much of it, before that officer’s departure , now, however, 
there was pain as well as stiffness K ^and both were in¬ 
creasing. I directed him to use liniment before he turned 
in, which he alterwards said made him better.” 

This was the first beginning of scurvy, but even a 
medical officer attached to the expedition had obviously 
supposed it the mere common swollen leg and ankle of 
ordinary Arctic sledging. Beaumont gfltp on .— 

11 On coming into camp I examined Hand’s legs, and 
found the thighs discoloured in patches, and from his 
description of the stiffness and pain I suspected scurvy. 

I had no reason to expect it , indeed I had never thought 
oj it, but the striking resemblance of the symptoms eo the 
ones described in the voyage of the Fox t as being those 
of Lieut. Hobson, who suffered severely from scurvy, sug¬ 
gested it to my mind, and my suspicions were confirmed 
by Gray, the captam of my sledge, an ice quartermaster, 
who, in his whaling experience, has seen much of it. He, 
however, led me to believe, at the same time, that it 
would probably wear off, saying that many of the men in 
whale ships who have it lying ‘ 'twixt the flesh and the 
bone all the winter/ as he expressed it, wear it off by the 
regular exercise and work of their occupation when the 
spring comes ; it was a good sign, he said, that it should 
come to the surface. Thus, from the 7th until the 10th I 
waited, hoping that his words might prove true. I was 
very reluctant to order Lieut Rawson to reLura, it was 
like sending back half the party, it would be, I felt, a 
great disappointment to him to turn back then, and his 
advice and assistance would be a very great loss to me, 
but the indications of the disease and tlieir aggravated 
nature became too plain to be misunderstood—sore and 
inflamed gums, loss of appetite, &c., all pointed too 
clearly to scurvy ; so on May 10 it was arranged that 
Lieut Rawson, with his party, should take Hand back, 
deciding, on his arrival at Rcpvilse Harbour, whether to 
cross over to the Alert or go on to Polaris Bay. I at the 
same time called upon the remainder of my men to say 
honestly if they suspected themselves to be suffering from 
Lhe same disease, or could detect any of its symptoms, as 
in that case it would be better for the party to advance 
reduced in numbers than to be charged with the care of 
sick men. I did this because two of them had complained 
of stiff legs after the, hard work on the snow slopes, but they 
all declared themselves to be now perfectly well, and most 
anxious to go on.” 

So much for the scurvy question The Blue-Book 
makes it manifest that neither the commanders of the 
sledge parties nor Captains Narcs and Stephenson, nor 
Dr. Coppinger suspected that the sledge parties would be 
in danger of that terrible disease. 

The most interesting part of the story is told in the 
daily journals kept by Markham, Aldrich, and Beaumont. 
No reader of these simple and modest records will doubt 
that ,r the ancient spirit is not dead ” which has carried 
the Union Jack in triumph over every ocean, and planted 
it wherever honour and danger were most surely to be 
found. 

Markham and Aldrich left the AUrt on April 3, tra* 
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veiling in compnnj to Cape Joseph Henry—latitude fla'jo. 
From that point Markham struck straight northon April 1i, 
with fifteen men and three sledges, weighing in all 6,079 
lbs., or 405 lbs.—3j cwts.—per man. They earned two 
Ice-boats with them, the first of which, weighing 740 lbs., 
had to be abandoned on April 19, while the second, 
weighing 440 lbs., their only chance of safety if the ice 
should break up, had to be abandoned on May 27, while 
they were still seven miles or so from the nearest land, 
The ice on the surface of the floes was covered generally 
with snow some three feet deep, and the men sank in it 
beyond their knees. If the Palccocrystic sea had been a 
decently level plain covered with loose powdery snow, the 
work to get to the pole would have been hard enough, 
The party found it much such a place as South Kensington 
might be after an earthquake had toppled half the houses 
into rum. Thesa was seldom a floe or flat ice-surface 
of any extent—ntftly as much as a mile in any direction 
—never more than a mile and three-quarters “ For the 
last ten or fifteen days of our outward journey,” says 
Markham, " floes were few and far between, and it might 
almost be said that our road lay entirely through hum¬ 
mocks and deep snow drifts," A hummock is a huge 
mass of ice-blocks piled up like builder's rubbish. The 
highest mass measured was 43 feet 2 inches, but many 
were observed which exceeded that height, and were 
estimated as between 50 and 60 feet. On the heavier 
floes were high hillocks apparently formed by snow drift, 
the accumulation probably of years, resembling diminutive 
snow mountains, and varying from 20 to over 50 feet in 
height. It was across this sort of material that the party 
had to drag themselves to the pole. They found that they 
could scarcely ever get along without <f double banking." 
They had two sledge crews for three sledges, and they had 
calculated to pull the heavy sledge by the whole fifteen 
men, and to return for the lighter sledges which were to 
come up together, each dragged by its seven or eight 
men. Thus three miles of ground would have had to 
be traversed for every mile made good. In fact even 
the smaller sledges needed almost always the whole 
fifteen men, and after the larger ice-boat was abandoned 
on April 19th, there was little difference of weight between 
them. Thus each mile in advance cost five miles walk¬ 
ing, three of^ihem full loaded, two through the snow and 
without the steadying support of the drag-ropes. The back 
journeys were found almost as fatiguing as the others. 
From April 16th (Cape Joseph Henry) to May 12th, 
the most strenuous efforts carried them from 82 49J 
to 83.20.26, i.e. 31 minutes northing, or about thirty- 
■ix English miles in twenty-six days, an average 
of 1) miles a-day advanced, and of seven miles walked. 
The advance was soon Impeded by the illness of the 
men. It is on the 14th—eleven days from the ship, three 
days from the depot and last land at Cape Joseph Henry 
—that we first find the ominous entry,“ pain m his ankle 
and knee, both of which exhibited slight symptoms of 
puffinesi." On the 16th the patient had to be put on one 
of ibe sledges, so that already there were only fourteen 
men at the drag-ropes and ifiolbs. mor? to drag. “On the 
17^ another man cannot drag but is just able to hobble 
aher us&parrying, that is to say, his own weight, but only 
for hajf tfet day. On the 19th both had to be earned,. 

man fell out from the drag-ropes. Although 


they dropped their ice-boat, 740 lbs, weight, on the 19th, 
on the 25th a fourth man is reported weak. A fifth man 
“ can scarcely walk " on May 2nd, and on May 3rd all five 
are “ utterly helpless and therefore useless.” On May 
4th “ more of the men are complaining of stiffness and 
pain in their legs, which we fear are only the premoni¬ 
tory symptoms” Here is a glimpse of the party on 
May 6th :— - ^ 

" The sick men are invariably the cause of great delay 
in starting, as they arc perfectly helpless, being even 
unable to dress or undress without assistance. We appear 
to have arrived at a perfect barrier of hummocks and 
portions of fioes, all broken and squeezed up and covered 
with deep snow. It is possible we may be able to pene¬ 
trate these obstacles, eventually reaching larger and more 
level floes, on which we may be able to make more rapid 
progress. We ascended one large hummock, from the 
summit of which the prospect was anything but en¬ 
couraging—nothing but one vast illimitable sea of hum¬ 
mocks. The height of this huflttbock was ascertained by 
means of a lead line, and was found to be from its summit 
to the surface of the snow at its base 43 feet 3 
inches. It did not appear to be a floe-berg, but a mass 
of hummocks squeezed up and cemented together by 
several layers of snow, making it resemble one huge solid 
pieee. The travelling has been exceedingly heavy, and 
with the weights on the sledges augmented, the deep 
snow, and a third of our band hors do combat , it is next 
to impossible to advance many feet without resorting to 
'standing pulls, 1 or the endless 'one, two, three, haul.*” 

On the 7th they had to “advance with one sledge, 
unload it, return with it empty, and then bring on the 
gear and invalids." On the 8th " the interior of our tents 
have more the appearance of hospitals than the habita¬ 
tions of strong working men. In addition to the cripples, 
four men are suffering from snow blindness." It 15 in this 
condition that they struggle through the sea of hummocks. 

11 The hummocks around us are of different heights 
and bulk, varying from small fragments of ice to huge 
piles over 40 feet high. Some of these larger ones are 
simply masses of squeezed-up ice, whilst others of great 
magnitude, but perhaps not quite so high, are the regular 
floe-bergs Between these hummoclfo, and consequently 
along the only road that is practicable for our sledges, 
the snow has accumulated in drifts to a great depth, and 
these forming into ridges render the travelling all the 
more difficult. Some of the tops of these ridges are 
frozen hard, and it is no uncommon occurrence to step 
from deep snow through which we are floundering up to 
our waists, on to a hard frozen piece, and vice vfrsd . 
Occasionally these ndges are only partially frozen, suffi 
ciently only to deceive one, which makes it exceedingly 
disagreeable and laborious to get through." 

On May 10, "with five out of our little force totally 
prostrate, four others exhibiting decided symptoms of the 
same complaint," Commander Markham sees that it would 
be "folly to persist pushing on" They have been forty 
days out and are only provisioned for thirty more. On 
the 12th those left decently ttrong go out in the morning 
for their farthest north—1 \ miles out from the camp, 399J 
from the pole. There they sang the " Union Jack of Old 
England," the " Grand Palsocrystic Sledging Chorus," 
winding up, like loyal subjects, with " God save the 
Queen." When they got back to the sledge they broached 
a magnum of whisky sent for the purpose by a genial 
and henceforth famous ecclesiastical potentate, “the 
&Dean of Dundee" smoked a single cigar apiece, pre¬ 
sented them ad hoc before leaving the ship, and 
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consumed the solitary hare they had shot on the 
way out. The story of their return journey is in¬ 
tensely interesting. On June 7, when they had still forty 
miles to go, and doubtless were near the end of their 
provisions, Lieut. Parr—whose untiring energy and ad¬ 
mirable " road-making w made him the very perfection of 
companions for Commander Markham—started alone on 
a desperate walk to the ship for assistance. They had only 
eleven good legs out of thirty-four in the party , and 4i even 
some of these are shaky/' says Markham on May 25. 
Fortunately two of them, both excellent, remained to 
Parr a fortnight later. The first death of the party hap¬ 
pened next day, but Lhe day after, June 9, late in the 
evening, relief came Part's wonderful walk—far more 
memorable than Weston’s or O'Leary's—probably saved 
the lives of one or two men of the gallant party which 
has come nearest of any human being, possibly nearest of 
ai.y living creature, to th^olitude of the North Pole, 
Space alone prevents us dwelling on the equally in¬ 
teresting work done by Aldnch on the northern shore of 
the American continent, and by Beaumont on North 
Greenland. The names of Markham, Aldnch, Beau¬ 
mont, Parr, and Sir George Nares, have been added 
definitively to the long list of our Arctic heroes. Few 
things have been finer in seamanship than Sir George 
Nares' passage up Smith's Sound and Robeson Channel 
into the Pataocrystic sea and home again The skill 
with which he devised and combined the exploring par¬ 
ties and prepared everything so that the utmost was 
accomplished which it was possible for brave men to 
accomplish without useless sacrifice of human life, has 
scarcely yet received sufficient acknowledgment either 
from his country or from the public. 


ANTHRACEN 

Anthracene tls Constitution , Properties , Manufacture , 
and Derivatives , tnc hiding Artificial Alizarin , 

Anthraputpurin , &*c , with their Applications tti 
Dyeing and Printing . By G. Auerbach. Translated 
and edited by William Crookes, F.R S. (London. 
Longmans, Green, and Co., 1877.) 

ROM Lhe extent to which the anthracene and arti. 
ficial alizarin industries have grown within the last 
few years, and the interest taken in them in England, it 
has been deemed advisable to biing forward an English 
edition of Auerbach's text-book on the above subject This 
work has been carried out by Mr, W. Crookes, from a 
revised manuscript supplied by the author 

In the author's preface to this volume we are told that 
since the production of the first German edition four 
years ago, from the amount of new fa^jts recently brought 
to light, it has been found necessary to make various 
additions, so as to render the treatise complete up to Lhe 
present date The arrangement of the earlier edition has 
been to a certain extent adhered to, but made rather more 
systematic, placing certain of the compounds in groups to 
admit of easy reference. 

At the commencement a short acccount of anthracene 
is given, and reference made to the first investigations of 
She body, by Dumas and Laurent in 1832, and the later 
discoveries of Frituche, Anderson, Berthelot, Graebe, and 
Liebennann, with some remarks bin the views entertained 


by these two latter chemists, with regard to the constitu¬ 
tion of anthracene and its derivatives. After describing 
the physical properties of this body, and the different 
modes in which it may be formed, a full description is 
entered into of its manufacture on a large scale, from 
coal tar, according to the results obtained by E. Kopp, 
who has made a careful study of the preparation of 
anthracene from soft pitch. A description is also given 
of the furnace best adapted for the distillation of the 
pitch, and the different methods for purifying the crude 
anthracene by extraction with heavy naphtha, and subli¬ 
mation. 

In treating of lhe methods for the valuation of crude 
anthracene, the older processes in which it may be ex¬ 
tracted by means of alcohol or carbon disulphide are 
mentioned, from iheir having to a certain extent an his¬ 
torical interest, but which have been superseded by the 
method of Luck, in which greater accuracy is. obtained. 
This latter method depends on the conversion of anthra¬ 
cene into the theoretical quantity of anthraquinon when 
dissolved in glacial acetic acid and boiled with chromic 
acid. A full description is given of the hydrides of 
anthracene, and its chlorine and bromine derivatives. In 
the description of anthraquinon, before entering upon its 
properties and manufacture, the various methods m which 
it may be synthetically formed are discussed, among 
others, the method of Bayer and Caro, by means of which 
the anthraquinon derivatives maybe formed from phthaljc 
acid and phenolene ; the discovery of which method has 
added much to a clearer conception of the nature of 
anthraquinon. 

The latter half of the volume deals with the history and 
preparation of natural and artificial alizarin, and rhe con¬ 
sideration of its derivatives. In describing the different 
processes for the preparation of artificial alizarin, mention 
is made of the improvement on former netbods intro¬ 
duced by Graebe, Liebennann, and Caro, in which they 
produce it from monosulphanthraquinonate of soda; the 
advantage claimed by these over the other methods being 
the direct conversion of anthracene into bisulphanthra- 
cenic acid, and its transformation into bisuiphanthra- 
quinonic acid by cheap oxidising agents. 

Anthraflavic acid, chrysammic acid, purpunn and their 
derivatives receive full consideration, and an appendix in 
attached containing some practical receipts for dyeing 
with purpurin and artificial alizarin. 

The volume concludes with a most valuable biblio¬ 
graphy embracing a list of thr substances treated of 
throughout the work arranged in alphabetical order, with 
the names of the authors who have written on that 
particular branch of the subject, and wiLh exact reference 
to the journals in which the researches have been pub¬ 
lished. As papen on the different subjects mentioned In 
the volume are scattered over many different periodicals, 
the completeness with which this bibliography has been 
arranged will prove a most valuable assistance to those 
who wish to consult the original memoirs. 

We observe that throughout the edition Mr. Crookes 
has retained the German mode of writing anthracene 
without the finale "; this may be unimportant, but it is 
not the method usually adopted in English text-books. 
Hiere is a slight mistake at the top of page 157 in the 
use of the term * ferrous * instead of " ferric.* This is 
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doubtless a slip, but in the particular reaction described 
h of some importance 

We feel sure that Mr. Crookes will receive the thanks 
of those interested in this subject in England for the care 
and completeness with which he has arranged and earned 
frit the text-book. 

OUR BOOKSHELF 

Half-Hours among so/n&qmkigltsh Antiquities . By 

Llewellynn Jewut, F.S A ,Tc, (London : Hardwicke 

and Bogue, 1877.) 

This ought to be an extremely useful little manual to 
those who desire to obtain a knowledge of the various 
classes of antiquities to be found in England, both pre¬ 
historic and historic. Mr Jewitt writes with full know¬ 
ledge and in a manner that cannot fail to secure the 
attention of the reader. He theorises very little, confin¬ 
ing himself mainly to a statement of facts in reference to 
the various objects included under the name of antiquities 
He speaks of barrows, stone-circles, cromlechs, flint and 
stone implements, bronze instruments, Roman remains of 
various kinds, ancient pottery, arms and armour, sepul¬ 
chral slabs and brasses, coins, church bells, glass, tiles, 
tapestry, personal ornaments. Thus, it will be seen, Mr. 
Jewitt’s programme is extensive and varied, and although 
much cannot be said in the space at his command, his 
little work will prove a very useful introduction to works 
of a more special kind. Not its least valuable features 
are the illustrations—upwards of 300—which accompany 
the text 


LETTERS TO THE EDITOR 

[The Editor does not hold himself responsible for opinions expressed 
by hu coirespondents Neither can he undr/tale to return, 
or to correspond vntk the writers of rejected mannset ipts . 
No notice ts taken of anonymous communications ] 

Centralism in Spectroscopy 

In Nature, vol. xv. p. 489, there are some remarkable 
counter-assertions by Mr. Christie to certain of ray matter-of- 
fact statements on your p. 449, of which the most pressing for 
me to notice is the paragraph wherein he declares that 11 the 
Edinburgh Observatory has, for the last four years, possessed 
three spectroscopes which are almost precisely identical with 
those used with such effect by Dr. Huggins." 

I beg to say that the above is noi the case, and for this, 
amongst other reasons, viz., that though three spectroscopes are 
there in part, they belong solely as yai to If M. Office of Works 
m London, which office, moreover, decided long since to return 
all of them to thefr maker, In lieu o(one new spectroscope. And 
Mr Chnbtio must have known of this perfectly well when he 
wrote the above paragraph, for the carpenLeri of the department, 
who fetched away, about nine months ago, the one and only colli¬ 
mator to all those three partial spectroscopes, in order to send it 
back to its maker, ipoke, as a matter of notoriety, of Mr. 
Christie himself being the adviser of II M. Office of Works in 
that transaction, as well as the designer of the one new spectro¬ 
scope ordered by the London office to take the plaee or the 
former three, but not received here yet. 

With regard to the other new, and far more important, 
Greenwich spectroscope, of which Mr. Christie both chides me 
for not waiting for the full account to appear, as he now inti¬ 
mates, In a forth coming number of the Proceedings of the Royal 
SocieLy, and also challenges me to discuss its principles with 
him at once, I beg to say that my former remarks had reference 
solely to the official codex of last year's work at the Royal Ob¬ 
servatory, Greenwich, as published by the Royal Astronomical 
Society in their last Anniversary Report, at p. 162, where all the 
world both may, and I suppose was intended to, see it, and where 
Mr. Christie's name appears no more than it did in my letter. 
And as in that letter (at your page 450) I ventured to assign 
the next anniversary meeting of the Batne society as the limit o( L 
time within which the full practical value of the said new GreetiU 
Wkh Spectroscope will have been arrived at, I do not think 1VT 
~cfto do better than wait /or that time to arrive, 

15, Royal Terrace; Edinburgh, April 6 Piazzi Smyth 


Parhelia and Paraselene seen on Merck 20, 1877, and 
again on March 21, 1877, at Hifhfleld House Obier- 
j vatory 

Perhaps this phenomenon it the most remarkable of the 
many somewhat similar ones that it has been ray good fortune 
to witness during the last forty yean, the chief features being 
brilliancy and persistency. 

Fig. 1 represents the appearance at 8 A.M. 1 an ordinary halo 
of 221° radius, with ^glongated mock sun at the apex. This 



lasted till 9 30 a Mi, when, in addition to the halo, q 0, and the 
mock aun, y, there was a second circle, 8 *, of 45° radius, also 
having the true sun far its centre, an inverted portion of a third 
circle, 17 9, of 22^ u radius having its centre 45 0 above the truo 
sun ; also a portion of a fourth circle, 1 «, of 90 0 radius, whose 
centre was 90° below the sun The mock sun, 7, wns very bright 
and prismatic, as also was the circle, a 0, The other rings were 
colourless. 



FlU 2 —g 30 A M 

At 9 40 a m the portions of circles rj 0 and 1 k liad vanished, 
but a wing-like portion was now visible, and brilliant (see Fig. 3, 
A w) This remained until 11.15 am, when only a0 and the 
mock sun 7 remained, luting all the morning At rz 57 r.M 
the arc, nr, ogam appeared, and was visible until 1 .22 r.M., tbe 
halo, a 0, and the mock sun, 7, lasting till 5PM 

At 740 r.M an ordinary lunar halo (a$, Fig 5), and at 
8 25 p m a portion of a second circle, 0 •, of 45° radius, and of 
a third circle, 1 k (of 90° radius) and an elongated mock moon, 7, 



Were very apparent At 18.31 the ordinary lunar halo alone 
remained At 9 10 a portion of a circle, vo, not quite 90^ 
radius, appeared (see Fig 6), but this did not touch the circle 
o0, but was 10° above iL At 9,15 r.M. this also vanished, but 
the lunar halo remained as long as the moon was above the 
horizofL 

On March 21, at 8 a.m., there was a solar halo end 
mock sun exactly like the one seen at 8 am., March 20 (see 
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i »^ 

Fig. i), and this luted all dev, 'with the addition at 4 F u, 
tOT j 40 P M. of the arc m (befog the exact copy of Fig 4 of 
March ao); at 6 p.m. there was the ordinary circle a 0, the mock 
■un y, and an inverted portion 17 0 (Fig. 2) At 6.10 only the 
ordinary halo remained. 

From 8 P.M. till 9 40 p.m (21st) there was a lunar halo with 



an elongated mock moon; bo that a similar condition of the 
atmosphere prevailed for thirty-eight hours 
Whenever the circles were brill ant, they were formed in a very 
thin haie-bke cloud, through which the sun or moon (in either 
case) shone brightly 

The weather was cold with thick ice in the morning 



Fig 5 


At 8 A.M. on the 20th the sky was scattered over with thm 
woolly oim, indistinct in outline, and dirty-white in colour, with 
here and there a small prominent white portion (the sky resem¬ 
bling a sea with a few white wave-cre&ts here and there) These 
clouds moved in a south current, but at 9 a.m. the clouds were 
■gain floating in a north-east current. 

The wind on the 20th was north-east, and on the aist north. 



Tuapcr*- 
lure on 
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6 P.M. 
II P.M. 
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Wet bulb. 
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34 0 
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March M, solar halo and lunar halo. 
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Dry bulb. Wet bulb 
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397 ■ 33 6 

30-0 .. 28-3 


E. J. Lowe 


Owens CoOtf 0 

' XT asemi probable that the clhimt of Owens College to be 
constituted Into a uni vanity and deg ree g iving body for the north 


of England, will soon he brought before the public in a more 
definite shape than that of newspaper correspondence. There 
are one or two considerations affecting the question, which ilo 
not seem to me to have been brought forward by any of those 
who have entered into the discussion, and I shall esteem it a 
favour if you will allow me briefly to notice these. 

I may premise that no word in this letter is intended"to derogate 
from any claims that Owens College may advance on the ground of 
past or prospective services to 4 education in the district of England 
Id which its efforts must be principally, though not entirely, con¬ 
fined It 11 almost impoulbflgQA over-rate those claims, bnt when 
they are so put forward as topnply that Owens College is the 
only possible centre for giving degrees in the north of England, 
the dwelleri on the banks of the Tyne, the Wear, and the Tees, 
are apt to feel that too little account ii made both of the necessi¬ 
ties and of the actual educational resources of their own part of 
the 11 north of England " 

In the first place, a careful study of Bradshaw makes it dear 
that, for the counties of Durham and Northumberland, and even 
the noith-east portion of Yorkshire, a university examination or 
college course is at least as accessible in London as at Man¬ 
chester ; so that for these counties the benefits of Owens College, 
whether as college or university, are practically on a par with 
those of University College, London, and the degree examina¬ 
tions of the University of London. 

Secondly, it is a fact, although apparently unknown to the 
majority of those who have written on this question, that there 
already exists in the north of England—at Durham—a university 
with a Royal Charter for giving degrees in all faculties, and whose 
conditions for giving those degrees combine in an admirable 
manner the modem spirit with the Btnctness of the old require¬ 
ments. 

This university was originally founded by the liberality of the 
Cathedral authorities, who, wilh a spirit worthy of imitation 
elsewhere, set apart certain of their own funds for the puipose 
of giving a liberal education in arts and theology to students 
who for various reasons could not avail themselves of the ad¬ 
vantages of Oxford and Cambridge. As always happens in 
such cases, benefactions of scholauritaipB and fellowships have 
accrued which have considerably increased the funds available 
for educational purposes. 

Nor have these funds been restricted, as many might expect, 
looking at the source from which they come, to sectarian pur¬ 
poses While most of the colleges at Oxford and Cambridge 
were still compelling Jews and Nonconformists to attend reli- 

f ious services to which they objected, the regulations of the 
^Diversity of Durham anticipated the Universities’ Teals Act by 
granting exemption in such cases ; and during the last six yean 
more than a thousand pounds a year of the university funds hxi 
been set aside for the purposes of the Science Faculty of the 
university which has its local habitation in Newcastle. 

I may add that the Senate and Convocation of the university 
have in late yean adopted -a most liberal view in regard to the 
admission of students of other colleges than those at Durham 
and Newcastle to the degrees which they give, and I hive per¬ 
sonally little doubt that they would consider with favour any 
scheme for extending the area over which their degrees ore 
available. 

The question of the desirability of multiplying the number of 
centres for giving degrees is a wide one, into which I have no 
desire to enter My only wish is that In any consideration of 
the question of establishing a new centre, all the facts regarding 
its sphere of action and Die centres which already exist within 
what Is claimed as that sphere should be known. 

W Steadman Aldis 
College of Physical Science, Newcastle-on-Tyne, March 24 


The Suspected Intra-Mercurial Planet, Occultation oJ 
Kappa Gaminorurn 

March 21 was fine here, but with frequent clouds. I had 
several observations of the sun from 9 o'clock to 12, Dublin 
mean time, and then at 12 35, i-JSi * o, and 3,50, after which 
the sun become permanently clouded for the remainder of the 
day. The only object remarked was a small spot with a double 
nucleus near the western limb followed by a few very small 
(spots. 

fill March 22 was finer, and I observed at &3Q, 9*12, to.20^ 
Pw-50, 11.25, 12.38, 1 35, I.50, 2.55. 4-25. 5 8, “d *33. 
The small spots of the previous day had completely disappeared, 
and broad bright lacunse occupied their place. The huge spot 
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at the last observation had so closely approached the edge that it 
vu scarcely! if at aJlj visible, and the entire disc might then be 
■aid to appear free from spots of any kind. On Much 23 the 
son remained altogether clouded, At night, however, the sky 
cleared, and I had a good view of the Decollation of Kappa 
Geminorum. The disappearance was, as usual, Instantaneous, 
but immediately after it a delicate ray seemed to ahoot oat from 
the place of the star in a direction perpendicular to the edge of 
the moon, and the appearance lasted about eight seconds. 

Mil brook, Tuam, Match 24 J. Birmingham 


a Cenfauj 


At the meeting of the Royal Astronomical Society December 
8, 1876, Mr Marth asked for measures of this binary. 

As the star never reaches more than 11° above my horizon, 
the definition must always be imperfect; hut the following 
measures taken on the morning of February 22 appear consistent, 
and may be useful until belter results are obtained from the 


Epoch 1877 14 

Distance. 

Position 

I 

34 

64 0 

2 

3 1 

645 

3 

3’* 

643 

4 

37 

647 

Mean 

33 

644 


The component stars arc of about the first and second magnitudes, 
and their colour is yellow. Power employed, 240, definition 
very bad. MaXWFLL Hall 

Jamaica 


The Boomerang 

Will you allow me to add my experience of the use or this 
weapon to that furnished by j our other correspondents? My 
experience u mainly confined to the native! about the Conda- 
mine and iLs affluents, where I was frequently in company wiLh 
nativea for about a year They had two weapons—-one large, 
for war, the other tmall, for game. I should think the weapon 
is seldom thrown in war, since most of their contests (such as 
they are)take place m scrubb or forest, where it could not be 
used to ad vantage ; but X have seen a native frightfully cut in 
the abdomen, and was told by a native that he had bean struck 
by a boomerang thrown by the hostile party. I have seen a 
few of these contests, but never law the boomerang used in any 
way- The "waddys” were thrown freely, the spear seldom. 
The game boomerang is thrown among flights of ducks, and also 
parrots when congregated on the trees and gathering nectar from 
their flowers, and with marked effect. This I have seen several 
times. There are two ways of throwing the weapon, which, as 
I could throw it well at one time, I will endeavour to describe. 

It is grasped quite at the end by the right hand and tailed above 
the head, the elbow being bent, the weapon assuming a position 
with its convex edge downwards on a nearly horizontal line at 
right angles to the intended line of flight The arm 11 brought 
swiftly round from left to right, becoming gradually extended 
until it reaches a line directly in front of the face, when the 
weapon is delivered from the now straight arm, with the con¬ 
cave edge towards the line of flight This is the method of 
throwing into the air No dependence can be placed on the 
return of the weapon within a circle of twenty yards, though It 
sometimes returns dangerously near the thrower. If it meets 
with an obstacle U is either stopped and falls dead to the earth, 
or its course 11 changed. In either case its peculiar motion is 
destroyed, as must be obvious In the other method of throwing 
the weapon is held in the same way, but delivered nearly on line 
with the hip, and made to strike the earth about ten yards in front 
of the thrower, pitching, I believe (though It is not easy to observe), 
on one of its horns. Thence it ricochets and flies straight away 
for perhaps seventy or eighty yards, keeping a position of about 
four feet from the earth, and gradually rising until it is spent. It 
returns very little if at all. In this way only can it be used for 
war, sinew in the otheT it begins to mount at once, and would 
soon be above the enemy’s head. The weapon is made of various 
woods, a piece with a slight elbow being selected. It is hardened 
by baking. The right form is arrived at by trial, as I have seen, 
during the process of manufacture. Those sold to European *! 1 

Q the failures. I bad to pay a good price Tor the two I brought 
ie, but they were excellent specimens. 


The natives drive ducks. A flight la marked down on a small 
creak ; men are then posted along the bank, others drive the 
birds towards them, and the boomerangs are thrown aa they 
pass. I do not recollect having seen the weapon used for ground 
game. These are surrounded and killed with spears and 
sticks. Arthur Nicoli 

Is Meteorology a Science ? 

Thb recent article |^NATU re on the Treasury Blue Book 
relating to meteorology brings into unpleasant prominence the 
opinion of the eminent astronomer. Sir G. Airy, that meteoro¬ 
logy is not a science; and the evidence of the eminent physicist, 
Sir William Thomson, to the same effect; while a celebrated 
philosopher in the columns of the Fortnightly Rci’ino has not 
long since described meteorology as 11 a formless registry of 
facts ” 

But surely there eminent authorities have hardly realised the 

f 'reat change which has come over the whole aspect of metcoro- 
ogy since the introduction of Bynoplic charts ? 

Synoptic meteorology shows that the world is, broadly speak¬ 
ing, covered wiih shifting cyclones and anti-cyclones, which have 
each, subject to local, diurnal, and other variations, a charac¬ 
teristic weather, and physical appearance, and one great problem 
of meteorology u to explain the observed weather over any area, 
at any instant, by defining the position of these cyclones and 
anti-cyclones. It is m fact analogous to that branch of geology 
which explains the scenery and contours of any country by the 
position of areas of upheaval, crumbling, and subsequent denu¬ 
dation. 

But there is another problem for the meteorologist to solve, 
viz., Given the position of the cyclonci and anti cyclones at any 
instant, to determine their future course and changes , and this 
can even now be done in ccrtAin cases. As if the geologist^were 
asked what the future course of the present slate of Lhe earth’s 
surface will be, where fresh upheavals or crumbling^ will occur, 
at.d what Lhe corresponding changes in bceneiy will be ? In 
this core lhe position of the meteorologist ia far in advance of 
the geologist. 

But slill another reproach is cast upon meteorology—that the 
knowledge requisite to issue forecast* cannot be expressed in 
mathematical formulae or in aimple maxim*. Here, too, the 
analogy of geology may show that neither formats nor maxims 
are necesbArv to make a science. Just as a number of skilled 
geologists, from long experience, agree as to the structure of a 
complicated piece ot country, so will a number of meteorolo¬ 
gists agree as to Lhe probable course of any series of cyclones 
or anti cyclones. 

The limits of a letter do not permit me to show why mean 
values, or harmonic senes can never much advance meteorology 
as a science, if any better argument were needed Lhan their 
failure after a trial of foity years, 

But I think we are justified m laying that, since the introduc¬ 
tion of synoptic methods, meteorology u as much a science as 
geology j that both are pure observational sciences, and that 
their methodi have much in common, while in some points 
meteorology is even the further advanced of the two. 

2i, Chapel Street, S. W. Ralph Abekcrombv 

Atmospheric Currents 

I hope you will permit me to reply to Mr. Clement Ley's 
letter on atmospheric currents m Nature, vol. xv. p. 45a 
It Is certain that the earth’s rotation cannot originate any 
current, but modifies them when originated. 

We are agreed as to the caure of ihe trade-winds. The con¬ 
troversy Is as to the "ttuestions, Why the trade-winds do not 
extend to the poles ? What is the cause of the counter-trades or 
west winds between the trade-wind regions and the poles ? and 
what is the cause of the polar depression of the barometer ? 

The polar depression of Lhe barometer 14 due to the centri¬ 
fugal force of the vortex which Is commuted by the counter- 
tiadea as they circulate round Lhe polo from east to west. There 
is a depression at the centre of every vortex, as any one may 
see m a waah-baiin. 

The counter-trades are 11 the reaction of the trade-winds." 
The laws of motion make it impossible for the winds to have 
any effect In either accelerating or retarding the earth's rota¬ 
tion—supposing, what we are sue in taking as proved, that they 
originate exclusively as the effect of solar heat. The effect of 
t^e trade-winds alone, blowing from east to west, would be' to 
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retard the earth's rotation, but this U exactly balanced by the 
counter'trades of the circumpolar vortexes, blowing from west 
to out. 

I cannot agree with Mr. Clement Lev when lie says that it 
involves a fallacy to explain the mean winds, or great currents, 
on one principle, and the actual winds, or temporary currents, 
on another, If the great currents were much feebler in propor¬ 
tion to the temporary currents than they are, the mean preva¬ 
lence of east winds in the tropica, and of west winds in the 
higher latitudes, would be discernible only as a residual fact 
when a number of anemometnc observations made at various 
places were completely discussed, Joseph John Murphy 


The Germ Theory 

Your number for March 22 contains a review of my work on 
the Germ Theory of Disease, which, in some points, conveys so 
erroneous an impression of my exact p Litton that 1 must ask 
you to allow me space for a few remark * regarding it 

Advene cnticum is what the author of such a book as mine 
expects, and, to some extent, desires 

A fair representation of his views and argumen Is, Is what every 
author may insist on as a right. 

It is the misleading manner 111 which my position is stated in 
your review that has induced me to pen this note. 

To o> e or two of your statements 1 would refer In illustration 
of what I complain 

After referring to my expressed belief that contagia are living 
organised particles—an opinion held by many eminent physicians 
and men of science—your reviewer says : 11 If, however, the 
particles in sheep-pox, small pox, and vaccine be the infecting 
matter, they are easily seen by the microscope, and ought, there¬ 
fore, to be found in the blood, but such is not the case." This, 
the old and stock argument against the germ theory, ia specially 
dealt with by me on two different occasions—at p 25, H teq. % 
and at p. 204, et seq If It was worth your reviewers while to 
raise this old objection to the germ theory, it was equally worth 
his while to make some reference to my explanation of the fact 
on which it rests This he has not done—a manifest nnfaimev, 

A little further on the review says 1 11 Increased elimination of 
urea is explained thus The increasedconsumption of bqmor tam- 
gmmts by the tontagmm particles leads lo increased formation of 
retrogressive albumen and of urea It seems by this that con- 
tag] uvn particles have livers and kidneys 11 

The part which 1 put in italics la put in your review within 
inverted commas, conveying thereby the impression that it is a 
correct quotation from my book. It la far from being so. As 
given by you, it is a misquoted short passage, separated from 
its contexr, and altered to auit the purpose of your renew. 

The chapter on in creased elimination of urea is perfectly clear 
and intelligible to any ordinary mind, and contains nothing 
which justifies your reviewer in attributing to me, as he has done, 
the absurd belief that contagia are possessed of liven and Ipdneyi. 
Neither is he justified musing the words 11 eat" and "drink ,e to 
express the action of a minute organism on Its environment 
Such phraseology can serve only to mislead those who are igno¬ 
rant of the mode In which these organisms grow ; and is quite 
inapplicable to any nutnLive process which goes on in such 
organisms as I have described contagia to be. 

Your reviewer quotes my statement that 11 if we were to bleed, 
to purge, to give antimony to, or even simply to withhold food 
ana water from all the cases of typhus and enteric fever which 
occur, there can be no doubt that we should find the mortality 
from these diseases greatly increased , ” and remarks on this, 
11 Dr. Madagan is right here, for by simply withholding food and 
water there can be no doubt that he would, greatly increase the 
mortality by starving his patients to death. ,J Your reviewer 
accms to be unaware that I refer m these remarks to a mode of 
treating fever which at one time did prevail. 

To one other point I would refer in illustration of your re¬ 
viewer's inaccuracy. 

He says "the heat of specific fevers Is partly ascribed to the 
propagation of the contagium causing increased consumption of 
tissue. Bat Increase of living matter causes the disappearance 
of heat, not its production " 

Even according to this, your reviewer's own somewhat awkward 
Statement of the matter, the Increased heat is attributed by me 
to Increased consumption of tissue, indirectly brought about by 
the propagation of the contagium. _ Nowhere do I lay that in-* 
crease of Jiving matter causes production of heat \ and nowhere 
does your reviewer attribute such a statement to me, Quite the 
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contrary. I distinctly say that the Increased production of heat 
results from Increased disintegration of the Lifaueb ; and your 
reviewer distinctly attributes this saying to me What, then, is 
the meaning of the latter part of the sentence just quoted ? It 
bean but one interpretation. Your reviewer attaches to the first 
half of Lhe quotation a meaning the reverse of that which it 
conveys. While saying that I ascribe the increased heat to in¬ 
creased consumption of tissue, he seems to think that he is saying 
something quite different, and pens his criticism accordingly. If 
he thus mi 1 understands his own statements, I need, perhaps, 
scarcely be surprised at hli sometimes misinterpreting mine. I 
do object, however, to such misinterpretation! and inaccuracies 
appearing in so Influential a journal as Nature 

Dundee T. Maclagan 


SEXUALITY IN PLANTS 1 
*T*HE concluding part of the tenth volume of Prings- 
hcim's Jahroucker contains three papers, one of 
them by Dr. Arnold Dodel, of Zurich, being of the 
highest importance. This paper occupies the greater 
part of the present Heft, and is illustrated by eight 
coloured plates The title is Ulothrix sonata , its Sexual 
and Non-Sexual Reproduction, a Contribution to the 
Knowledge of the Lower Limit of Sexuality in Plints." 
The anatomy and life-history of the Ulothrix is exhaustively 
treated, the whole paper being a model of careful and 
accurate research, as well as a valuable contribution to 
our knowledge of the lower plants. The paper 11 divided 
into sections, of which the roUowing is a short summary. 
The results given are those obtained during fourteen 
months* consecutive observation of the plant. The genus 
Ulothrix has been divided into many species, but Dodel 
shows that U\ sonata is ao variable in its different stages 
that most of the so-called species must be reduced to 
one. The alternation of generations is very remarkable 
and divisible into four stages. During th t progress of the 
alternation of generation three distinct forms arc to be 
distinguished, two being filamentout generations, and the 
third a zygospore generation. The filamentous gene¬ 
ration! are invariably produced non-sexually and repro¬ 
duce themselves repeatedly, forming, in fact, the plant 
known to systematic botanists as ulothrix sonata. The 
third generation, the zygospore, was unknown till dis¬ 
covered by Dodel. In the long senes of filamentous 
generations two distinct forms are to be distinguished. 
The first is produced non-sexually and is the autunto or 
winter generation. It develops non-sexual macro*oo¬ 
spores and quickly spreads the species in a given locality. 
The second is a sexual stage developing microzoosporei. 
Tt an mi from the non-sexual macrozoospore, and gives 
rise to the microzoosporei which by conjugation form the 
third generation, the zygospore or zoozygospore. 

The production of the micro*oospore-forming genera¬ 
tion terminates the lenes of filamentous generations. 
This stage is found in spring and summer, and by giving 
me to the zygospores which by remaining in a state of 
rest for some months during the hot dry summer weather, 
reproduce the plant in toe autumn. During the hot 
weather the filamentous generations more or less com¬ 
pletely disappear. The zygospore generation, although a 
product of gam o geneiis, is itself non-sexual 

Ulothrix sonata exhibits polymorphism in a remark¬ 
able degree, hence many forms looked upon as distinct 
species must be suppressed. This opens up a wide ques¬ 
tion in regard to other algae, and shows how essential it 
is to obtain an accurate knowledge of the life-history of 
all forms. 

The cells of Ulothrix give rise to a variable number of 
zoospores. A mother cell may form i, 2, 4, 8, 16, or 32 
zoospores, tbae being no obvious distinctions between the 
sexual and non-sexual zoospores. On the one side is the 
large macrozoospore with four cilia, and then there is 
every gradation down to the smallest microzoospore 

1 JxhrbOctar Air wtfcM&schiftHchB tenlk Hmuuigabcn tod Dr. N. 
PlfaifiMm. MS! iudTViertf! Heft. finfelmenn, 1*76 
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which conjugates, and which is furnished with only two 
cilia. The only distinction between the macro- and 
microzooapores seems to be that the former have four 
cilia, the latter only two. When the microzoospores fail 
to conjugate they may develop non-sexually just like the 
macrozoospores This is a fact of the highest importance. 
In this plant, belonging to the lowest group in which 
sexual reproduction occurs, the sexual and non-sexual 
zoospores are hardly to be distinguished, and if by any 
chance union of the sexual zoospores does not take place, 
the zoospore behaves like a macrozoospore and develops 
non-scxually 

After remaining in a state of rest, sometimes for nearly 
twelve months, the contents of the zygospore break up 
into zoospores, from which arise the filamentous stage 
of Ulothnx 

In Ulothrix the conjugating cells are generally mor¬ 
phologically and physiologically identical, but sometimes 
larger zoospores conjugate with smaller, a difference in 
sex being here indicated. In other cases the micro¬ 
zoospores which have not conjugated germinate and give 
rise to individuals capable of reproducing. The study of 
the formation and subsequent development of the 
zygospore shows that the product of conjugation is to be 
considered as a new sexually-produced generation. It is 
a unicellular plan tie t, with a root-1 ike process and a 
slowly-growing plant-body which performs the function 
of assimilation. It in fact represent! the embryo and the 
sporopliore of the Pteridophytes. The root-end of the 
plantlet is formed by the union of the germinal spots of 
the conjugating microzoospores, while the assimilating 
plant-body represents the united chlorophyll-bearing parts 
of the zoospore. 

The Ulothnx is thus one of the Zygospores, and is 
probably related to Hydrodictyon, but it shows certain 
affinities to Splucroplea, the lowest of the Oospores. 

As this part concludes the tenth volume of this serial, 
a most useful table of contents and special index of 
names of plants and details treated of in all the papers 
in the ten volumes has been added by Herr Zopf. This 
enables the student at once to refer to any given pliint, or 
even to the part of it described in the various papers. 

W. R. McNah 


THE ROYAL NAVAL COLLEGE, GREENWICH 

N February 1, 1873, the Royal Naval College was 
opened at Greenwich, " for the purpose of providing 
for the education of naval officers of all ranks above that 
of midshipman in all branches of theoretical and scien¬ 
tific study bearing upon their profession. 11 The first 
annual report on the Royal Naval College thus esta¬ 
blished has been recently presented to both Houses of 
Parliament 

When the College was established it was determined 
by the Admiralty to bring together in it all the necessary 
means both for the higher education of naval officers and 
also of others connected with the navy. During the 
session which terminated last year /our captains, four 
commanders,] ninety-three lieutenants, and eight navi- 
gating-lieu tenants joined the college as students, but 
of these only one captain, thirty-three lieutenants, and 
three navi gating-lieu ten ants went through the whole nine 
months' course, although one captain, two commanders, 
fifty lieutenants, and three navigating-lieuten ants under¬ 
went the final examination. Besides these officers, who 
may all be regarded as being purely voluntary students, 
there was also a large number of othen studying at the 
college, with a view to passing certain examinations, 
which would qualify them either for promotion or ad¬ 
vancement or for appointment to some special branch or 
department of the service. 

Finally, ten private students are reported as having 
passed through q, course of instruction, nine of the 


number being foreign officers, a fact which testifies to the 
estimation in which the college is held abroad. 

With regard to the subjects of study we find that, be¬ 
sides the course of mathematics, which is compulsory for 
all students, systematic courses of instruction, extending 
over the entire session, are piven m physics, chemistry, 
steam, navigation, and nautical astronomy, marine sur¬ 
veying, permanent and field fortification, military survey- 
1 ing and drawing, military history, foreign languages— 
namely, French, German, and Spanish—and in freehand 
drawing. Special courses of lectures are also given on 
various subjects, among which the principal seem to be 
the Structural Arrangements of Men-of-War, Interna¬ 
tional Law, Naval History, and Practical Ship-building. 

TYPICAL LAWS OF HEREDITY 1 
II. 

THIRST let me point out a fact which Quetelet and all 
F writers who have followed in his paths have unac¬ 
countably overlooked, and which has an intimate bearing 
on our work to-night. It is that, although characteristics of 
plants and animals conform to the law, the reason of theii 
doing so is as vet totally unexplained. The essence of the 
law is that differences should be wholly due to the collec¬ 
tive actions of a host of independent petty influences in 
vanous combinations, ae was represented by the teeth of 
the harrow, among which the pellets tumbled in various 
ways. Now the processes of heredity that limit the 
number of the children of one class such as giants, 
that diminish their resemblance to their fathers, and kill 
many of them, are not petty influences, but very im¬ 
portant ones. Any selective tendency is ruin to the law 
of deviation, yet among the processes of heredity there is 
the large influence of natural selection. The conclusion 
is of the greatest importance to our problem. It is, that 
the processes of heredity must work harmoniously with 
the law of deviation, and be themselves in some sense 
conformable to it Each of the processes must show this 
1 conformity separately, quite irrespectively of the rest It 
is not an admissible hypothesis that any two or more of 
them, such as reversion and natural selection, should fol¬ 
low laws so exactly inverse to one another that the one 
should reform what the other had deformed, because cha¬ 
racteristics, in which the relative importance of the vanous 
processes is very different, are none the less capable of 
conforming closely to the typical condition. 

When the idea first occurred to me, it became evident 
that the problem might be solved by the aid of a very 
moderate amount of experiment. The properties of the 
law of deviation are not numerous and they are very 
peculiar. All, therefore, that was needed from experi¬ 
ment was suggestion. I did not want proof, because the 
theoretical exigencies of the problem would .afford that. 
What 1 wanted was to be started 111 the right direction. 

I will now allude to my experiments. I cast about for 
some time to find a population possessed of some measur¬ 
able characteristic that conformed fairly well to the law, 
and that was suitable for investigation. I determined to 
take seeds and their weights, and after many preparatory 
inquiries, fixed upon those of sweet-peas. They were 
particularly well suited to my purposes; they do not 
cross-fertilise, which is a very exceptional condition; they 
are hardy, prolific, of a convenient size to handle, and 
their weight does not alter when the air is damp or dry. 
The little pea at the end of the pod, so characteristic of 
ordinary peas, is absent in jfcweet peas. I weighed seeds 
individually, by thousands, and treated them as a census 
officer would treat a large population. Then I selected 
with great pains several sets for planting. Each set con* 
tamed seven little packets, and in each packet were ten 
seeds, precisely of the same weight. Number one of the 
packets contained pi ant seeds, all as nearly as might be 
of +3 0 of deviation. Number seven contained very 

1 IfiCtun d«llw«d at the Royal Inititution, Friday availing, February 
9k by Frucii Gnltnn, F.R.S Conimuad from p 495 
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amall seeds, all 0/ - 3* of deviation. The intermediate 
packets corresponded severally to the intermediate de¬ 
grees ± 3 0 ± ip and cf. As the seeds are too small to 
exhibit, I havtf hut out discs of paper in strict proportion 
to thdr sizes, and strips in strict proportion to their 
weights, and have hung below them the foliage produced 
by one complete set Many friends and acquaintances 
each undertook the planting and culture of a complete 
set, so that I had simultaneous experiments going on in 
various parts of the United Kingdom. Tiro proved 
failures, but the final result was this : that I obtained the 
more or less complete produce of seven sets, that is of 
7 X 7 X io, or 490 carefully weighed seeds. 

Ie would be wholly out of place if 1 were to enter into 
the details of the experiments themselves, the numerous 
little difficulties ana imperfections in them, or how • 1 
balanced doubtful cases, how 1 divided returns into 
groups, to see if they confirmed one another, or how 1 
conducted any other of the well-known statistical opera¬ 
tions. Suffice it to say that I took immense pains, which 
if 1 had understood the general conditions of the problem 
as clearly as I do now, 1 should not perhaps have cared 
to bestow. The results were most satisfactory. They 
gave me two daLa, which were all that I required in order 
to understand the simplest form of descent, and so I got 
at the heart of the problem at once 

Simple descent means this. The parentage must be 
single, as in Lhe case of the sweet peas which were not 
cross-fertilised, and the rate of production and the inci¬ 
dence of natural selection mu 9 t both be independent of 
the characteristic The processes concerned in simple 
descent are those of Family Variability and Reversion It 
is well to define these words dearly. By family varia¬ 
bility is meant the departure of the children of the same 
or similarly descended families from the ideal mean type 
of all of them. Reversion is the tendency of that ideal 
mean type to depart from the parent type, “ reverting ” 
towards what may be roughly and perhaps fairly described 
as the average ancestral type. If family variability had 
been the only process m simple descent, the dispersion of 
the race would indefinitely increase with the number of 
the generations, but reversion checks this incre 45 e, and 
brings it to a standstill, under conditions which will now 
be explained. 

On weighing and sorting large samples of the produce 
of each of the seven different classes of the peas, I found 
in every case the law of deviation to prevail, and in every 
case the value of 1° of deviation to be the same. I was 
certainly astonished to find the family variability of the 
produce of the little seeds to be equal to that of the big 
ones, but so it was, and 1 thankfully accept the fact, for if 
it had been otherwise I cannot imagine, from theoretical 
considerations, how the problem could be solved. 

The next great fact was that Reversion followed the 
simplest possible law; for lhe proportion was constant 
between'tne deviation of the mean weight of the produce 
generally and the deviation of the parent seed, reckoning 
m every case from one standard point. In a typical case, 
that standard must be the mean of the race, otherwise the 
deviation would become uasymmetrical, and cease to 
conform to the law. 

1 have adjusted an apparatus (Fig. 1) to exhibit the action 
of these two processes. We may consider them to act not 
simultaneously but in succession, and it is purely a matter 
of convenience which of the two we suppose to act the 
first. 1 suppose first Reversion then Family Variability. 
That is to say, I suppose the parent first to revert and 
then to tend to breed his like. So there are three stages 
fi) the population of parents, (2) that of reverted parents, 
(3J that of their offspring. In arranging the apparatus 1 
have supposed the population to continue uniform in 
numbers. This is a matter of no theoretical concern, as 
the whole of this memoir relates to the distinguishing 
peculiarities of samples irrespectively of the absolute 


sn 

number of individuals In those samples. The apparatus 
consists of a row of vertical compartments, with trap¬ 
doors below them, to hold pellets which serve as repre¬ 
sentatives of a population of seeds. I will begin with 
showing how it expresses Reversion. In the upper 
stage of the apparatus the number of pellets in 
each compartment represents the relative number in 
a population of seeds, whose weight deviates from 
the average, within the limits expressed by the dis- 
tances of the sides of that compartment from the middle 
oint. The correct shape of the heap has been ensured 
y my having cut a slit of the proper curvature in the 
board that forms the back of the apparatus. As it is 
glased in front 1 have only to pour pellets in from above 
until they reach the level of the slit. Such overplus as 
may have been poured in will run through the slit, to 
waste, at the back. The pellets to the right of the 
heap represent the heaviest seeds, those to the left 
the lightest I shall shortly open the trap-door on 
which the few representatives or the giant seeds vest. 
They will run downwards through an inclined shoot, 
and fall into another compartment nearer the centre 
than bcfoic. I shall repeat Lhe process on a second 
compartment in the upper stage, and successively on 
all the others. Every shoot converges towards one 
standard point in the middle vertical line ; thus the pre¬ 
sent shape of the heap of pellets is more contracted in 
width than it was before, and is of course more humped 
up m the middle We need not regard the humping up ; 
what we have to observe is that each degree of deviation 
is simultaneously lessened. The effect is as though the 
curve of the first heap had been copied on a stretched 
sheet of india-rubber Lhat was subsequently released. It 
is obvious from this that the process of reversion co¬ 
operates with the general Law of deviation. Fig 6 shows 
the principle of the process of reversion clearly. 

I have now to exhibit the effects of variability among 
members of the same family It will be recollected that 
the produce of peas of the same class deviated normally 
on eithor side of their own mean weight, that is to 
say, I must make the pellets which were in each of the 
upper compartments to deviate on either side of the 
compartment in which they now lie, which corresponds 
to that of the medium weight of their produce. I 
open the trap-door below one of the compartments 
in the second stage, the pellets run downwards through 
the harrow, dispersing as they run, and form a little 
heap in the lowest compartments, the centre of which 
heap lies vertically below the trap-door through which 
they felL This is the contribution to the succeed- 
ing generation of all the individuals belonging to the 
compartment in the upper sLage from which they came. 
They first reverted and then dispersed I open another 
trap door, and a similar process is gone through ; a few 
extreme pellets m this case add themselves to the first 
formed heap Again, I continue the process ; heap add* 
itself to heap, and when all ihe pellets have fallen through, 
we see that Lhe aggregate contributions bear an exact re¬ 
semblance to the heap from which we originally started. 
A simple formula (see Appendix) expresses the conditions 
of equilibrium. 1 attended to these, when I cut out L the 
slit in the back board of the upper compartment, by which 
lhe shape of the original heap was regulated. Thus it 
follows from the formula that if deviation after reversion 
was to deviation before reversion as 4 to 5, and if i° of 
family variability was six units, then the value of i° in the 
population must be ten units. 

It is easy to prove Lhat the bottom heap is strictly a 
curve of deviation, and that its scale tends invariably to 
become the same as that of the upper one. It will be 
recollected that 1 showed lhat every variety of curve of 
deviation was producible by variations in the length^ of 
the harrow, and that if the pellets were intercepted at 
successive stages of their descent they would form a sue- 
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e«Mton of owes of increasing scales of deviation. The 
curve in the second stage may therefore be looked upon 
as one of these intercepts; all that it receives in sinking 
(0 the third stage being an additional dose of dispersion. 

As regards the precise scale of deviation that cha¬ 
racterises each population, let us trace, in imagina¬ 
tion, the history of the descendants of a single medium- 
lived seed. In the first generation the differences are 
merely those due to family variability ; in the second 
generation the tendency to wider dispersion is somewhat 
restrained by the effect of reversion ; in the third, the dis¬ 
persion again increases, but is more largely restrained, 
and the same process continues in successive generations, 
until the step-by-step progress of dispersion has been 
overtaken and exactly checked by the growing antago¬ 
nism of reversion. Reversion acts precisely after the 
law of an elastic spring, as was well shown by the illus¬ 
tration of the india-rubber sheet Its tendency to recoil 
increases the more it is stretched, hence equilibrium 
must at length ensue between reversion and family varia¬ 
bility, and therefore the scale of deviation of the lower 
heap must after many generations always become identical 
with that of the upper one. 

We have now surmounted the greatest difficulty of our 
problem; what remains will be shortly disposed of. 
This refers to sexual selection, productiveness, and na¬ 
tural selection. Let us henceforth suppose the heights 
end every other characteristic of all members of a popu¬ 
lation to be reduced to a uniform adult male standard, so 
that we may treat it as a single group. Suppose, for 
example, a female whose height was equal to the ave¬ 
rage female height + 3 0 of female deviation, the equi- 
valent in terms of male stature is the average male 
height + 3° of male deviation. Hence the female in 
question must be registered not in the feet and inches 
of her actual height, but in those of the equivalent male 
■tature. 

On this supposition we may take the numerical mean 
of Ibe stature of each couple as the equivalent of a single 
parent, so that a male parent plant having i a deviation 
and a female parent plant having 2° of deviation, would 
together rank as a single fertilised plant o + 1 

In order that the law of sexual selection should co-ope¬ 
rate with the conditions of a typical population, it is 
necessary that selection should be ntl % that is, that there 
should not be the least tendency for tall men to marry 
tall women rather than short ones. Each strictly typical 
quality taken by itself must go for nothing in sexual selec¬ 
tion. Under these circumstances one of the best known 
properties of the law of deviation (technically called that 
of “ two fallible measures w ) shows that the population of 
jams of couples would conform truly to the law, and the 
value of i° would be that of the original population multi¬ 
plied by 1J2 Consequently the population of means, of 
couples would equally conform to the law, but in this case 
the l° of original deviation would have to be divided by 
»J 2, the deviations of means of couples being half that of 
sums of couples. 

The two remaining processes are productiveness and 
survival Physiologically they are alike, and it is reason¬ 
able to expect the same general law to govern both. 
Natural selection ib measured by the percentage of sur¬ 
vival among individuals born with like characteristics. 
Productiveness is measured by the average number of 
dbildren from all parents who have like characteristics, 
but it may physiologically be looked upon as ihe per¬ 
centage of survival of a vast and unknown number of 
possible embryos, producible by such parents. The num¬ 
ber being unknown creates no difficulty if they may be 
considered to be, on the average, the same in every class. 
Experiment could tell me little about euher natural selec¬ 
tion or productiveness. What 1 have to say ia based on 
plain theory. I can explain this best by the process of 
natural selection. In each species, the height, dec., the 


meat favoured by natural selection, is the one in which 
the dements of excess or deficiency are most frequently 
balanced. It is therefore not unreasonable to look at 
nature as a marksman, her aim being subject to the same 
law of deviation as that which causes the shot on a target 
to be dispersed on either side of the point aimed at It 
would not be difficult, but it would be tedious, to justify 
the analogy; however, It is unnecessary to do so, as I 
propose to bise the antilogy on the exigences of the typi¬ 
cal formula, no other supposition being capable of ful¬ 
filling its requirements. Suppose for a moment that nature 
aims, as a marksman, at the medium class, on purpose 
to destroy and not to save it. Let a block of stone (Fig. 4) 



Fig 4. 


represent a rampart, and let a gun be directed at a vertical 
line on its side on purpose to breach k ; the shots would 
fall with the greatest Frequency In the neighbourhood of 
the vertical line, and their marks would diminish in fre¬ 
quency as the distance increased, In conformity With the 
law of deviation Each shot bitters away a bit of stone, 
and the shape of the breach would be such that its hori¬ 
zontal outline will be the well-known curve. This would 
be the action of nature were she to aim at the destruction 
of medium sizes. Her action as preserver of them is the 
exact converse, and would be represented by a cast that 
filled the gap and exactly replaced the material that had 
been battered away. The percentage of thickness of wall 
that had been destroyed at each degree of deviation is 
represented by the ordinate of the curve, therefore the 
percentage of survival is also an ordinate of the same 
curve of deviation. Its scale has a special value in each 
instance, subject to the general condition in every typical 
case, that its o° shall correspond to the o° of deviation of 
height, or whatever the characteristic may be. * 

In Fig. 5 the thickness of wall that has been destroyed 
at each degree of deviation is represented by the corre¬ 
sponding ordinate of the horizontal outline of the portion 
which remains. Similarly, in the case of an original 
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populailon, in which each class was equally numerous, 
the amount of survivors at each degree of deviation is 
also represented by the corresponding ordinate of this or 
a similar curve. 

But in the original population at which we are sup¬ 
posing nature to aim the representatives of each dais 
are not equally numerous, but are arranged according 
to the law of deviation; the middle class being most 
numerous, while the extreme classes are but scantily 
represented. The ordinate of the above-mentioned out¬ 
line will in this case represent, not the absolute number } but 
the percentage of survivors at each degree of deviation. 

{To be continued) 
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on The simplest continuous MANI¬ 
FOLDNESS OF TWO DIMENSIONS AND 
OF FINITE | EXTENT* 

ANE of the most remarkable speculations of the pre- 
^ ie n t century la the speculation that the axioms of 
geometry may be only approximately true, and that tbe 
actual properties of apace may be somewhat different 
from those which we are in the habit of ascribing to it. 
It was Lobatchewsky who first worked out the con¬ 
ception of a space in which some of the ordinary laws of 
geometry should no longer hold good. Among the 
axioms which lie at the foundation of the Euclidian 
scheme, he assumed all to be true except the one which 
refates to parallel straight lines. An equivalent form of 
this axiom, and the one now generally employed in works 
on geometry, is the statement that it is Impossible to 
draw more than one straight line parallel to a given 
straight line through a given point outside it In other 


words, if we take 4 fixed straight line, A B, prolonged in¬ 
finitely in both directions,and a fixed point, P, outside it; 
then, if a second straight line, also infinitely prolonged in 
both directions! be made to rotate about P, there is only 
ons position in which it will not Intersect ab. Now 
Lobatchewsky made the supposition that this axiom 
should be untrue, end that there should be a finite angle 
through which the routing line might be turned, without 
ever intersecting the fixed straight fine, a b. And in fol¬ 
lowing out the consequences of this assumption he was 
never brought into collision with any of the other axioms, 
but was able to construct a perfectly self-cons is teat 
scheme of propositions, all of them valid as analytical 
conceptions, but all of them perfectly incapable of being 
realised in thought. 

Many of the results he arrived at were very curious ; 
such as, for instance, that the three angles of a triangle 
would not be together equal to two right angles, but would 
be together less than two right anglesby a quantity propor¬ 
tional to the area Of the triangle. If we were to increase 
the sides of such a triangle, keeping them always in the 
same proportion, the angles would become continually 
' smaller And smaller, until at last the three sides would 
cease to form a triangle, because they would never meet 
at all. 

There are many other assumptions, at variance with 
the axioms of Euclid, which may be made respecting dis¬ 
tance-relations, and which yield self-consistent schemes 
of propositions differing widely from the ^appositions of 
geometry. We see, therefore, that geometry is only a 
particular branch of a more general science, and that the 
conception of space is a particular variety of a wider and 
more general conception. This wider conception, of 
which time and ^pace are particular varieties, it has been 
proposed to denote by the term mamfoldness . Whenever 
a general notion is susceptible of a variety of specialisa¬ 
tions, the aggregate of all such specialisation^ is called a 
manlfoldness. Thus space Is the aggregate of all points 
and each point is a specialisation of the general notion oi 
position. In the same way time is the aggregate of all 

■ Rud felon Iha London Uf *uu!kal Society, Dumber 14, iB?0 


instants, and each instant It a specialisation of the gene¬ 
ral notion of position in timi Space and time are! b 
fact, of all manifoldnesses, the ones with which we are by 
far the moat frequently concerned. 

Now there is an important feature in which these two 
manifoldnesses agree. They are both of them of such a 
nature that no limit can be conceived to their divisibility. 
However near together two points in space may be, we 
can always conceive the existence of intermediate points. 
And the same thing holds in regard to time. Mathe¬ 
maticians express this fact by saying that space and tupe 
are continuous manifoldnesses. But there is another fea¬ 
ture, equally important with the foregoing, in regard to 
which space and time are strikingly contrasted. If w* 
wish to travel away from any particular instant in time, 
there are only two directions m which we can set out. 
We must either ascend or descend the stream But from 
a point in space we can set out in an infinite number of 
directions. ThiB difference is expressed by saving that 
time is a manifoldness of one dimension , and that space 
is a mamfoldness of more than one dimension. An aggre¬ 
gate of points in which we could only travel backwards 
or forwards would be, not solid space, but a line. A line, 
therefore, is a manifoldness of one dimension A surface , 
again, may be regarded as an aggregate of lines ; and it 
is an aggregate of such a nature, that if we wish to travel 
away from a particular line, there are only two directions 
in which we can set out. It is therefore a line-aggregate 
of one dimension. Considered as a point-aggregate it 
has two dimensions, and accordingly it is a mamfoldness 
of two dimensions. In the same way it will be seen that 
solid space is a mamfoldness of three dimensions. 

I have endeavoured by these remarks to explain what 
is meant when we speak of a continuous mamfoldness of 
two dimensions It is the object of this paper to commu¬ 
nicate some results I have arrived at respecting the pro¬ 
perties of the simplest of such manifoldnesses which has 
a finite extent. The existence of the particular manifold¬ 
ness I shall endeavour to describe has been referred to in 
a remarkable lecture by Prof. Clifford on 11 The Postu¬ 
lates of the Science of Space, 1 ' but, so far as I am aware, 
its properties have not hitherto been worked out in detail. 

The simplest of all doubly-exiendcd continuous mani- 
foldnesses is the plane . But it is not a mamfoldness of 
finite extent. It reaches to infinity in every direction, 
and its area is greater than any assignable area. It is 
therefore not the manifoldness of which we are in search. 
Now the circumstance in which the plane differs from 
those doubly-extended manifold nesses which are next to 
it in order of simplicity, is the possibility that figures 
constructed in it may be magnified or diminished to any 
extent without alteration of shape ; in o her words, that 
figures which can be constructed in it at all can be con¬ 
structed to any scale. That this property is not possessed 
by curved surfaces, may be seen by considering the c&ae 
of a spherical triangle. If the sides of a triangle con¬ 
structed on a given sphere be all of them increased or 
diminished in the same proportion, the shape of the 
triangle will not remain the same. Now it has been found 
by Prof. Riemann that this property of the plane u equi¬ 
valent to the following two axioms.—(1) That two geodwt 
lines which diverge from a point will never intersect agsun, 
or, as Euclid puis it, that two straight lines cannot In¬ 
close a space ; and (2) that two geodesic lines which do 
not intersect will make equal angles with every other 
geodesic line. The second is precisely equivalent to 
Euclid's twelfth axiom. Deny the first of these axioms, 
and you have a mamfoldness of uniform positive curva¬ 
ture ; deny the second, and you have one of uniform 
negative curvature. The plane lies midway between the 
two, and ua curvature is zero at every point 

Let us consider, then, the case of a doubly-extended 
manifoldneis, of which the curvature is uniform and 
positive. The first of the before-mentioned two 0uouu 
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Is no longer true., Geodesic lines diverging from 1 point 
do not continue to diverge for ever. They meet ignin 
and inclose a apace. The first question which presents 
itself is with reference to the situation of the point towards 
which they ultimately converge. In the case of a spherical 
surface they will converge towards a point which is sepa¬ 
rated from the starting-point by half the length of a 
geodesic line. And this is the only case we are able 10 con- 
ceive. The surface of a sphere is the only doubly extended 
manifoldnesi of uniform positive curvature which geometry 
recognises, and it is the only one which we can figure to 
ourselves in thought. It is not, however, the simplest of 
such manifoldnesses. To obtain the simplest case we must 
suppose that the point towards which two geodesic lines 
converge is separated from their starting-point, not by 
half, but by the entire length of a geodesic line; or, what 
amounts to the same thing, that it coincides with the 
starting-point. It is true that we are utterly unable to 
figure to ourselves a surface in which two geodesic lines 
shall have only one point of intersection, and shall yet 
inclose a space. But we are perfectly at liberty to reason 
about such a surface, because there is nothing self-contra¬ 
dictory in the definition of it, and because, therefore, the 
analytical conception of it is perfectly valid. It is the 
simplest continuous manifoldness of two dimensions, and 
of finite extent, aod those few properties of it which I 
have worked out appear to me to be very beautiful. In 
order to make my observations more intelligible, 1 shall 
for the future speak of it as a surface, and its geodesic 
lines I shall speak of as straight lines. 1 have the highest 
authority for using this nomenclature, and though it will 
impart to my theorems a very paradoxical sound, it is 
calculated, I think, to give a juster idea of their meaning, 
than if I were to use the more accurate, but less familiar 
terms. 

Assuming, then, as the fundamental properties of our 
surface, that every straight line is of finite extent (in other 
words, that a point moving along it will arrive at the 
position from which it started afier travelling a finite 
distance), and that two straight lines cannot have two 
points in common, the first corollary 1 propose to estab¬ 
lish is that all straight lines in the surface are of equal 
extent 

Let A, b, be two straight lines in the given surface. If 
possible, let A be greater than d. From a cut off a portion 
equal to n. Let r, Q, be the extreme points of this seg¬ 
ment, and let r be any point in n AppLy the line a to 
the line B in such a manner that the point r falls on the 
point R, then, since in a surface of uniform curvafbre 
pqual lengths of geodesic lines may be made to coincide, 
ihe segment PQ will coincide with the entire straight line 
D. Hence Q will fall upon R. But P coincides with R, 
and P and Q do not coincide with one another, since PQ is 
less than the entire straight line A; therefore Q cannot 
coincide with k. Hence a cannot be greater than D. 

The straight lines here spoken of are, of course, not 
terminated straight lines, what the proposition asserts 
is that the entire length of all straight lines in the given 
surface is the same. The corresponding proposition in 
spherical geometry is that all great circles of a given 
sphere are equal. 

There are a great many other analogies between the 
imaginary surface here treated of and the surface of a 
sphere. Its straight lines, though they are like the straight 
lines of a plane in the circumstance that any two of them 
have only one point of intersection, are in many other 
respects analogous to great circles. In any of its straight 
lines, for instance, each point has a corresponding point 
which is opposite to it, and farther from it than any other 
point in the line. For if by setting out from a point and 
travelling a finite distance in a particular direction we 
get back to the starting-point, there must be a point half 
way on our journey which is farther from the atarting- 
poinq^fyan any other point in the line, and which may 


very appropriately be called its opposite point It it an 
obvious corollary that the distance between any two 
points will be the same as the distance between their 
opposite points, & 

Let as now consider the case of a number of straight 
lines radiating from a centra. In each of them there will 
be a point which is opposite to that centre. And it will 
be a separate point for every separate straight line. For 
no two straight lines can have two points in common, 
and since these radiating lines have a common centra 01 
radiation, they can have no other point In common. 
Hence, 11 we suppose one of these lines to rotate about 
the centre, the point opposite to the centre will describe 
a continuous line, and one which finally returns into itself. 
It is the locus of all points in the surface opposite to the 
centre of radiation, What now is the character of this 
locus ? In the first place it is a line which is of the same 
shape all along, and of which all equal segments there¬ 
fore can be made to coincide. For any two positions of 



the rotating line which contain a given angle may be 
placed upon any other two positions which contain an 
equal angle. Then, since the length of all straight lines 
in the surface is the same, the opposite points will coin¬ 
cide, and by parity of reasoning all intermediate points 
of the locus. But, in the second place, the locus is also 
of the sam^ Shape on both sides, For each point in it 
may be appreacned from the centre of radiatioa in two 
different ways, and it is at the same distance from that 
centre, whether it be approached in the one way or the 
other. Any particular segment, in fact, of the locus has 
its extreme points joined to the centre of radiation by 
lines which are of equal length, and which include 
an equal angle—lines, therefore, which may be made 
to coincide. Since this is the case for any segment 
whatever, and for every subdivision of a segment, all 
the points of a segment will, still remain on it if the 
segment be turned round and applied to itself. Hence 
the locus Is of the same shape, whether viewed from the 
one side or from the other. But since it is also of the 
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■aim shape all akgng, It satisfies Leibnitz's definition of a 
straight line, and it is, In fact, a geodesic line of the 
surface, ^ 

Hence we harethis second proposition—that all points 
in the surface opposite to a given point lie in a straight 
line. 

From the method of its construction, this straight line 
Is farther from the given point than any other line in the 
surface. Travelling from the given point as a centre, in 
whatever direction we might set out, we should, after 
completing half our journey, arrive at this farthest straight 
line, we should cross it at right angles, and we should 
then keep getting nearer and nearer to our starting-point, 
until we finally reached it from the opposite side. 

Each separate point in the surface, moreover, has a 
separate farthest line. For if any two points be taken, 
the points opposite to them on the straight line which 
joins them will be distinct. Hence their farthest lines will 
cut ihls joining line in two separate points. They must, 
therefore, be two separate lines, for the same straight line 
cannot cut another straight line in two separate points, 
In a similar manner it may be shown that each straight 
line in the surface has a separate farthest point, Hence 
there exists a reciprocal rdation between ihe points and 
straight lines of the surface, a relation which we may ex¬ 
press by saying that every point in the surface has a polar , 
and that every straight line in the surface has a pole. It 
is then easy to show that when a point is made to move 
along a straight line its polar will turn about a point, and 
that when a straight line is made to turn about a point, 
its pole will move along a straight line. 

It is interesting to compare these propositions with the 
corresponding ones in spherical geometry. There, too, 
each point has a farthest geodesic lino ; that is to say, a 
geodesic line which is farther from it than any oiher 
geodesic line on the sphere. But each geodesic line has 
two farthest points or poles, instead of having only one. 
Hence there is not that perfect reciprocity of relationship 
between points and geodesic lines which exists in the 
surface we have been examining ; and this is one of the 
many ways in which the sphere shows itself to be inferior 
to that surface in simplicity. 

The most astounding fact I have elicited in connection 
with this surface is one which comes out in the theory of 
the circle. Defining a circle as the locus of points equi¬ 
distant from a given point, we shall find that it assumes 
a very extraordinary shape when its radius is at all 
nearly equal to half the entire length of a straight line. 
For let us again figure to ourselves a number of straight 
lines radiating from a point, Let l be the total length 
of each straight line. Then the supposition we have to 
make is that the radius of our circle shall be nearly equal 


to —. Let us suppose it equal to — - w, where tn is 
2 2 

small as compared with /. Each of the radiating lines 
will cut the circle in two points, and each of these points 

will be at a distance from O equal to — - m or — + jm. 

2 2 

according as the distance is measured in the one direction 
or the other. And their distance from each ojfcgr will be 
equal to 2 m } that is to say, it will be comparatWtly small 
But each point on the polar of o will be at a distance 

from o equal to i.. Hence each point on the circle will 
2 

be at a distance from this polar equal to Moreover, 
every point at a distance of m from the polar will be a point 

on the circle, because it will be at a distance of L - 1 

2 


from o. But the locus of points at a distance of m from 
the straight line, a b, will consist of two branches, c d 
and Ef, one on either side of ab, and at the same dis¬ 
tance from it along their whole length. It is true that 
these branches form] in reality a, single continuous line. 


A point travelling along from C to D, and further in the 
same direction, would ultimately appear at e, travel along 
to F, and then, after a further journey, reappear at the 
point c But this does not alter the fact that when a 
small portion only of this line is contemplated, it pre¬ 
sents the appearance of two straight lines, each of them 
parallel to, and equidistant from, A B. 

In the limiting case, where the radius becomes equal 

to L, cd and E f both of them coincide with A B. The 

2 

circle merges into a straight line, and becomes, in fact, 
the polar of its own centre. It is not, indeed, quite accu¬ 
rate to say that it merges into a straight line, for it re¬ 
duces itself rather to two coincident straight lines, and ita 
equation in co-ordinate geometry would be one of the 
second degree. 

In regard to the surface here treated of, it is easy to see 
that, as with the sphere, the smaller the portion of it we 
bring under our consideration, the more nearly its 
properties approach to those of the plane. Indeed, if we 
consider an area that it very small as compared with the 
total area of the surface, its properties will not differ sen¬ 
sibly from those of the plane And on this ground it has 
been argued that the universe may in reality be of finite 
extent, and that each of its geodesic lines may return into 
itself, provided only that its total magnitude be very great 
as compared with any magnitude which we can bring 
under our observation. 

In conclusion, I cannot do better than quote the passage 
m which Prof Clifford explains what must be the consti¬ 
tution of space if this hypothesis should be true. “In 
this case," he says, 11 the universe, as known, is again a 
valid conception, for the extent of apace is a finite number 
of cubic miles. And this comes about in a curious way. 
If you were to start in any direction whatever and move 
in that direction in a perfect straight line according to 
the definition of Leibnitz, after travelling a most pro¬ 
digious distance, to which the parallactic unit—200,000 
times the diameter of the earth's orbit—would be only a 
few steps you would arrive at—this place. Only, if you 
had started upwards, you would appear from below. Now 
one of two things would be true. Either when you had 
got half way on your journey you came to a place that is 
opposite to this, and which you must have gone through, 
whatever direction you started in, or else all patha 
you could have taken diverge entirely from each other 
till they meet again at this place. In the former case 
every two straight lines in a plane meet in two points, in 
the latter they meet only in one. Upon this supposition 
of a positive curvature the whole of geometry is far more 
complete and interesting ; the principle of duality, instead 
of half breaking down over metric relations, applies to all 
propositions without exception. In fact I do not mind 
confessing that I personally have often found relief from 
the dreary infinities of homaloidal space in the consoling 
hope that, after all, this other may be the true state of 
Lhings ” F. W. Frankland 


HYDROGRAPHY OF WEST CENTRAL AFRICA 

M R, STANLEY'S second letter in last Thursday's 
Telegraph contains important mformation on the 
district between Tanganyika and the Albert and Victoria 
Nyanza—information complementary to that given m his 
former letters, which we embodied in a map, vol. xiv. 
p, 374, He has, in fact, discovered another “source" of 
the Nile, and one evidently of great length and volume— 
the Kagera—which he has gallantly named the Alexandra 
Nile. This river issues from a large lake, Akanyaru or 
Alexandra Nyanza, in two branches and flows north, 
uniting under i° S. lat., and flowing east to the Victoria 
Nyanza. Mr. Stanley was only able to see the Alexanflkft 
Nyanza from a distance, but it is evidently of consider- 
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Applied Ait (Modelling, Designing Enamelling, Repousse 
work, Wood Carving, &c.). 

Ab Itae teaching would be specially directed to the indiutri d 
applications of sclem It Is needless to ssy that considerable sub¬ 
division would be required In the subjects named. . . . 

. . . It is of great Importance that the professors should be not 
only teachers, but investigators, constantly endeavouring to en¬ 
large the field of accurate knowledge, and scientific procedure, 
in our industries. To appreciate how much may be effected in 
this way we have only to consider the millions saved to France 
by Pasteur’s researches on Lhe disease of the silkworm, or the 
knowledge obtained by his inquiry on fermentation 

. . The time of the professors may be much economised by 
making it no part of their duty to commence their courses with Lhe 
elements of general science It is quite unnecessary that they 
should do so This Leaching may be obtained at other places, 
with which the Industrial University would be only needlessly 
interfering if it gave elementary inilruction. It should, on the 
contrary, be its object to supplement and specialise the know¬ 
ledge obtainable in ordinary science classes from which Lhe 
students should be drawn ; and they should be expected to have 
acquired sufficient general knowledge of science before entering 
the classes and laboratories of the University to be able to follow 
its courses with advantage. 

A leading feature of the University should be evening courses 
—not ineiely popular lectures—for the use of those whose cir- 
cumsLanccs in life have rendered it necessary that they should 
commence Lhe practical woik of life early By circumstances m 
life I do not refer solely to poverty. There are many occupa¬ 
tions that it is advisable, if not necessary, to enter upon early. 
For instance, it is of the utmost importance hr a mechanical 
engineer to be a good practical wuikman To do this he must 
join the workshop when young. And the lad who enters when 
he u LlurLeen has an advantage which nvght not be expected. 
Mr Phythion, the Master of the Oldham School of Science and 
Art es'ahhshed by the Messrs. Platt, informs me that to the lads 
who come into the workshop at tins age the evening intellectual 
work is no effort, it is a relaxation and recreation To the 
apprentices who enter at eighteen it is almost an impossibility, 
They are &o exhausted by their day’s labour that they cannot pay 
attention 

It is agreed on all hands that if the teaching of science is to be 
of any use it must be essentially practical—that 11 to say, the 
Leaching of the laboratory. And no pains should be spared to 
make Lhe laboratories perfect and readily available By them 
the Univenuy may supply a great want. 

It is perhaps necessary to guard against the idea that the 
University is to teach anjytrade or business. There could be no 
greater mistake than for St to attempt to do so. The purely 
technical knowledge of a trade must be learnt by practising it 
The teaching of a public institution can with advantage only 
extend ai far as the special application of various branches or 
abstract science to the different arts It is no doubt difficult to 
define how far the teaching of applied science may go without 
trenching on the workshop. But in practice the limits are 
readily found. This difficulty wdl be still less felt in an Institu¬ 
tion drawing its pupils from among those actually engaged m 
trade, who will know what they can acquire in Lhe Univeraity, 
and what they con better learn directly in business. The pro¬ 
gramme of examinations in technology by the Society of Arts 
will give many suggestions on this subject 

I have no doubt that the Society of Arts would be willing to 
transfer the whole or a part of their system of examinations in 
technology to such a body as the City Guilds, who, with far 
larger funds at their disposal, may give it a development which 
the Society of Arts can never obtain for it. By enjoying local 
agencies and taking advantage of the machinery of^ie Science 
and Art Department, these examinations are held throughout the 
counLry. And by availing itself or this and similar organisa¬ 
tions, ihe Central University might be brought cn rapport with 
every part of England, Scotland, and Ireland. 

. . . Through the action of the Government, stimulating local 
effort, the country is being rapidly covered by a network of Science 
and Art schools and dssser, where the working dames—whose 
interests and advances the City Guilds are, I understand, espe¬ 
cially anxious to promote by the Industrial University—have 
opportunities of obtaining that elementary instruction in Science 
and in Art which must be the basis of any sound technical edu¬ 
cation. There an now 1,750 separate schools or dosses In the 
country in connection with and receiving aid through the Science 
and Art Department, 


It u therefore unnecessary to consider the question of the 
ereatlon of any organisation for giving instruction m elementary 
general science or art. What are wanted are a stimulus to 
increase the number of students, the development of systematic 
courses of instruction onwards and upwards from the elementary 
school, and means to enable poor, out clever and industrious, 
youLhs to pursue such courses. The award of small scholarships 
or bursarleB in competition which would support the holders 
while carrying forward their studies in a higher school—Ihe 
retention of the bursary being contingent on a definite course of 
instruction being pursued saLiafactorily^is therefore, I believe, 
the most effective means the Guilds can adopt to aid technical 
Luitruction. 

It is very necessary lo bear dearly in mind in what direc¬ 
tions the University must look for its pupils. Broadly speaking, 
these will I believe be :— 

1. The holders of Bursaries and Scholarship* 

2. Young men whose means enable them to carry on their 
education beyond the school age, and who can attend an insti¬ 
tution in London more conveniently than elsewhere. 

3 A limited number of students of the same class who are 
attracted by the goodness of thejnstruction and its appropriate¬ 
ness to their future pursuits. I say a limited number, because, 
however good the instruction, it will take years to divert the 
class of students from the channels which time has consecrated. 

4. Evening students—men who are engaged during the day. 

It would be useless to expect many students from classes 2 and 
3 at first . . . 

The real point seems to me Lo make a beginning. Get a good 
site—by a 'good site I mean a site in an accessible position, 
sufficiently large to allow of expannon as Lhe Univcmty grows— 
build chemical and physical laboratories, and lecture rooms, and 
some mathematical class rooms, on a portion of the site If 
these are well managed, and are in a prominent position, such u 
that suggested on the Embankment, where they cannot but be 
seen—it is difficult to make anything known in Ixmdon—surely 
there must be many rich men in the city besides Lhe city com¬ 
panies who will seize the opportunity, by adding to Lhe endow¬ 
ment or the buildings, of perpetuating their memories as 
munificent patrons of what will eventually be a credit to the 
country. 

... It always seems lo be forgotten that the population of 
London is as large as that of Scotland ; and that if as provision for 
instruction were tenfold what iL 11, it would not be proportion¬ 
ately larger than that of the Canton of Zurich 

Any plan you commence upon must be much modified as Lhl 
institution is expanded and developed To succeed, the Uni* 
versify must be built up by slow degrees and adapted, with the 
experience you cam from day to day, to meet the wants and dr* 
cum stances of tnc time. That it will be a success, and a great 
success, if taken heartily in band by Lhe City of London, tncro 
can be no doubt. 

Believe me, 

Yours very faithfully, 

] F. D. Donnelly 


OUR ASTRONOMICAL COLUMN 
The Orrosn ioN 01 Mars in 1S92 —Early in August, 189a, 
the planet Mars will come into opposition at a distance sensibly 
Ihe same as in September of the present year, when it is pro¬ 
posed to make a serious attempt to determine lhe solar parallax 
by observations of this planet, a method which has not hitherto 
been applied under such advantageous circumstances as are not 
possible, but which is calculated to furnish ihe sun's diqfrnptf 
from the earth with a degree of precision comparable with that 
to be attained by the observation of a transit of Venus, and with 
far leu trouble and expense It will not perhaps be without 
interest at the present moment, when the attention of astronomers 
is particularly directed to the efficient observation of Mar* near 
the opposition in September next, if we present an ephemens for 
the opposition of 189a, the only one of the present century yet 
to come, which can be to all intents and purposes os favourable 
as that of 1877. The ephemeris is founded upon the tables of 
M Levemer, which have been applied with sufficient accuracy 
for the object in view. The positions are for mean now 1 t 
Pons. 
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The opposition will take place on August 4, and Mora will be in 
perigee on August 6 at a distance of o 3774 The distance in 
perigee in the present year will be o 3767 


Tint Comet 1873 II. (Tempel, July 3) —This very interest¬ 
ing comet of short period will return to perihelion in 187B. The 
dements which rest upon the widest extent of observation axe 
those of Mr W. £ Plummer ; in his orbit the period of revolu¬ 
tion is 1850-25 days, or 5 066 years, and the perihelion passage 
In 1873 having taken place June 25*38, G.M.T , the comet, neg¬ 
lecting the effect of perturbs boos which in the present revolution 
is not likely to be material, will be again due in perihelion about 
1878, July 19-5. Probajly geocentric places derived from Mr 
Plummer’s orbil, with this date for perihelion passage, will give 
a sufficient idea of the circumstances of the next appearance, 
and a few positions so derived are accordingly subjoined :— 


At iah_ 

R A. 

N F D 

Diitaaot fromearth- 

June 29 

322*5 

97 4 

o -437 

July 9 

328 7 

too 7 

0-400 

,, 19 
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I°4Q 
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3400 

109*8 

0-369 

Aug 8 

344 3 


0 375 

*8 

347 4 

u8‘8 

0 397 

u 

a 

5 

6 

therefore, appeals 

under conditions nearly as 


favourable as possible for observations, the least distance of its 
orbit from that of the earth being o 33, at t greater radius-vector. 
In aphelion the comet 19 distant from the sun 4*555, *“<1 to dis¬ 
tance from the orbit of the planet Jupiter at this point (which is 
that of nearest approach) is o 736. Four days after perihelion 
passage the comet approaches the orbit of Mars within o'05, all 
these distances being expressed in parts of the earth's mean dis¬ 
tance from Lhe sun. 

There does not appear to have been any observation of this 
comet previous to 1873, notwithstanding its short period. It 
could neither,have been the object seen on one morning only in 
October 1B46 by Hind, nor that observed by Goldschmidt on 
May 16, 1855, which was at first mistaken for the short-period 
comet of De Vico (1844 1 ) 

In addition to the comet in question, Tcmpel is also the dis¬ 
coverer of comet 1866 I, associated with the great November 
meteor-shower, and comet 1867 II, which was re-observed in 
1873, after its orbit had undergone considerable change from u 
near encounter with Jupiter about the preceding aphelion 


pamage. 


Nlw Comet. —Prof Wmnecke, the director of the Imperial 
Observatory at Strasburg, announces his discovery of "a fine 
bright comet, with nucleus and IrAcc of a tall,” early on the 
morning of April 6 The following position depends upon ob¬ 
servations with an annular micrometer on a feet-telescope, the 
comet being Inconveniently situated for the larger instrument. 

April 5 at 15k 53m 399. mean time st Strasburg, Right 
Ascension 22b. 7m. 4944s, Declination + 14 s 54 ' *5 * 4 " ■ Th* 
diurnal motion in R.A. Is rather less than im., and that in Decl. 
about 14°, both increasing. 

j, The dearth of comets which had prevailed since December 
1874, appears Lo have terminated, and we roust soon hear of the 


rediscovery of the one whkh bears the name of D'Am^ and 
has been 10 elaborately calculated by M>Tjiveiu. 

[Since the above was In type the following elements, calcu¬ 
lated by Herr Hartwig, have been received from Prof, Win- 
Decks 1—Perihelion passage, April 18*1741, Berlin time, longi¬ 
tude of perihelion, 251° 59' 57" ; ascending node, 317” 51' 18" ; 
inclination, 56° 42' 42" j logarithm of perihelion distance, 
9*96767, motion retrograde. By these elements the comet at 
midnight on April 25, in R.A. 22k 39m and N.F.D. 42*7. 
will have twice the theoretical intensity of light that it had on 
the date of discovery.] 


CHEMICAL NOTES 

The New Metals Ilmenium and Neptunium —About 
thirty years ago R Hermann announced the discovery of a new 
metal, ilmenium, accompanying tantalum and niobium in various 
minerals, and closely allied to them In its general characters. 
Several yean later he relinquished his claims to the discovery, in 
consequence of researches by Marignac in the same field lending 
to entirely different results Later investigations have, however, 
strengthened his belief in the existence of ilmenium, and in the 
February number of Kolbe's Journal Jur praktische Chemie lie 
not only brings forward results'tending to establish the individual 
character % of ilmenium, but describes a new meul, tup lu mum, 
belonging to the same group, and occurring in ton tali te from 
Hadd am, Connecticut. As the quantities obtained are small, 
the characteristic reactions limited, and as the spectral properties 
cannot be made use of, chemists will naturally reserve their 
opinion till confirmatory observations have been made by some 
other well-known investigator. The following are the essential 
remits obtained by Hermann The mineral was found to consist 
of equal portions of columbite (ROMe a O,) mud fcrroilmenite 
(R 02 Me 0 B ). By fusion with potassium bisulphite the hydrates 
of the metallic oxides were separated out in the following pro¬ 
portions :— 
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The hydrates can be changed mto du JKl fluorides, and from the 
greater solubility of potassium-neptunium fluoride, it may be 
obtained free from tantalum and ilmenium salts but retaining a 
small quantity of the niobium salt, these, however, on being 
changed into niobite and neptunate of sodium may be separated 
on account of lhe greater solubility of the latter. By fusion of 
the neptunate of sodium with potassium bisulphate and treatment 
with water, the hydrate of neptunic acid was obtained in a pure 
condition Neptunium may be distinguished from niobium and 
ilmenium by its having, along with tantalum, the property of 
forming an amorphous insoluble precipitate on the addition of 
caustic soda to the boiling solution of the fluoride; the other 
two form crystalline and easily soluble compounds. The 
very soluble character of neptunium-potassium fluoride os com¬ 
pared with the corresponding tantalum salt serves to distinguish 
it from tlidjhimlsl The reactions with phosphorus salts in 
the inner put of the bunsen flame are the following *—tan- 
talic acid, colourless , niobic acid, blue , Llmenlc acid, brown; 
neptunic acid, wine yellow. Addition of tincture of galls to 
solutions of the sodium salts gives characteristically-coloured pre¬ 
cipitates. The atomic weight of neptunium, determined from the 
double salt 4KFI 4- Np,F] 7 .3H,0, was found to be ii 8 , Her¬ 
mann has alio obtained ilmenium in the form of a black powder 
by heating poUmnua- ttmenlum fluoride with'potauuim chloride 
and potassium. 

Abruption or Hydrogen by Organic Substances 

VNDEE THE INFLUENCE OK THE SlLBNT DISCHARGE.—M. 
Berthelot hae recently found that under the effect of the dls- 
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charge, bsxnene abeorbi ’>boet two itona of hydrogen, yielding 
t polymeride of C,rt gw a rerinoui ubstance with an Irritating 
ns cl]. On heatings benzene fint distils over; then a liquid, 
eatable In itrong nitric and sulphuric acid, finally leaving carbon 
containing a little hydrogen. Oil of turpentine absorbs about 
ft'5 etomi of hydrogen, yielding resinous products, Pure carbon 
does not combine with hydrogen under the Influence of the 
discharge, and ft mixture of hydrogen with acetylene behaves 
much in the same way as pure acetylene. A mixture of hydro¬ 
gen and carbon monoxide yields the solid body observed by 
Brodle and Thdnard, 5CO + 3H 9 a CO, + C 4 H„O fll a trace of 
acetylene being formed. 

Phosphorus Pentafluoride. — Professor Thorpe has 
lately described this body (Liebig, Ann. cbntxii.), which he 
prepares by the gradual addition of phosphorus pcntachloride to 
arsenic trlfluoride. Phosphorus pentafluorldc is a colourless gas, 
with a pungent and extremely irritating odour j It reacts upon 
water, forming phosphoric and hydrofluoric adds. The density 
with regard to hydrogen was found to be 63*23 (theory requiring 
63); under the pressure of twelve atmospheres at 7" it exhibits 
no narked deviation from Boyle's law; it does not seem to be 
affected by the passage through it of electric sparks either when 
pure or when mixed with hydrogen or oxygen. With dry 
ammonia it form* the compound 27 F S 5 (NH B ). 

Molecular Volumes of Sulphates and Selenates,— 
An account or investigations on this subject has lately been pub¬ 
lished by Otto Pet ter son {Dtut chem . Ges . £er. t ix 1559 ), in 
which he finds that, in the senes of sulphates and selenates of 
potassium, ammonium, rhubidium, and ceumn the molecular 
volume of the compound is regularly increased by 6 6 when the 
group SO4 is exchanged for the group Se 0 4 ; also, thst the sub¬ 
stitution of a molecule of ammonium, rubidium, or crniiurn for 
a molecule of potassium produces an increase in volume of 9, 8, 
and 23 respectively in the selenates as well as in the sulphates, 
lie has also examined the double sulphates and selenates of 
cobalt, nickel, and copper with potassium, in which results are 
found tending to confirm the hypothesis that in double salts the 
components are unaltered ; this is more marked in the case of 
the 6elenates, in which the volumes of the double salts are equal 
to the sums of the volumes of their components The author 
disagrees with Favre amrValion in their conclusions that double 
■alts cannot exist In solution, and are formed at the moment of 
crystallisation ; he believes on the contrary that as no contraction 
lakes place on crystallisation these salts may be held to exist in 
the same condition In solution as after crystallisation ; the doable 
salt of thallium is, however, an exception. In the case of the 
alums also when obtained in an anhydrous condition the volume 
of the salt exactly equals the volumes of Its components. 

Contributions to the Theory of Luminous Flames.— 
A continuation of experiments on the above subject u given by 
Kt Heumann (Lubig's Ann , dxxxiii.), in which he finds that 
carbonaceous matter will give luminoui or non-luminous flames, 
according as the temperature of the flame is high or low \ di¬ 
lating the gaseous combustible with Indifferent gases also requires 
a higher temperature to cause a separation of the carbon, and 
thus produce luminosity. Reduction of temperature in s flame 
prevents either partially or entirely the formation of carbon, 
consequently the author thinks that the deposition of carbon on 
sold surfaces in a flame is not the conseq u e n ce of cooling, as a 
deposition may be formed an red-hot surfaces, but burns away 
in contact with air. In buriwn of dlfiemt materials, those of 
Iron were found to prevent the luminosity of the lower part of 
the flame to a greater extent than those of ’steatite, also when 
the burner is heated, a greater amount of light ia produced, the 
consumption of the combustible remaining the same. Herr 
Heumann thinks that fay heating tba burner the luminosity is 
bowed, and extends to ft greater extent over the lower pert of 
the flame. 


NOTES 

We are informed that H.M. Government has just bean 
pleased to sanction the necessary expenditure to replace the 
important deep-roil thermometers of the Royal Observatory, 
Edinburgh, which were so cruelly broken by a madman last 
September, The estimate has been prepared by Messrs. Adie 
and Son, Princm Street, Edinburgh, and Is understood to 
include everything that can conduce to scientific accuracy. 

Prof, J. Dewar, F.R.S.E., Jacksonian Professor of Nat oral 
Experimental Philosophy in the University of Cambridge, has 
been elected Fullenan Professor of Chemistry to the Royal 
Institution in the room of Dr. Gladstone, resigned. 

Dr. Col an, the senior medical officer of the recent Arctic 
Expedition, has been promoted to be Deputy Inspector-General 
of Hospitals 

Dr W. B. CartenteRj C B, commenced, on Monday 
evening, at the School of Mines, Jermyn Street, a free course of 
lectures on geology, which he 11 delivering as Swiney Professor. 

At the meeting of the French Geographical Society on April 4 
it was announced that the gTeat gold medal of the Society had been 
awarded to Commander Cameron in recognition of his services 
in the cause of geographical science 

The estimate for 11 Education, science, and art in Great 
Britain amounted in 1S53-4 to 578,000/ , this year the estimate 
was 3154 ®!°°°^ M 11 In 1835 the Government paid for public 
education a sum of 26,750/, but in 1875-6 the amount had 
increased to 3,972,008/ " 

Among the fifty-seven candidates for admission into the Royal 
Society are two clergymen of Lhe Church of England, one 
Wesleyan minister, one peer, one foreign boron, one baronet, 
eleven M.D s, &c. 

The late Mr J C. Tufnell has bequeathed to University 
College, Gower Street, 5,000/. to be used in establishing two 
scholarships, one in general chemistry and the other in analytical 
and practical chemistry 

The Rev. E. Ledger, Gresham Professor of Astronomy, will 
deliver a course of Lectures on the Telescope, in the theatre of 
Gresham College, on Lhe evenings of April 17, id, 19, 20. The. 
electric light will be used to Illustrate Lhe leciures. 

LIEOIC is to have another monument. A few Weeks ago we 
noted the "inauguration” of one at DarmsLadt Subscriptions 
are now being collected for the purpose of raising a statue to 
him in Munich About 7,000/ has already been contributed. 

MR. H. W S. Worsley- Beni son, I 1 L S., has been ap¬ 
pointed Lecturer on Botany At Westminster Hospital. 

The services of Mr. W. Seville Kent, F.L S., F.Z S., have, 
been engaged temporarily to superintend and place in thorough 
order the 11 Fish House ” at the Zoological Society's Gardens, 
Regent’s Park. A considerable number of marine fish and other 
specimens of interest have been imported to Lhe tanks during the 
put week. 

Two views have been offered u to the mode of action of the 
gu in the radiometer. One attributes the motion to reaction of 
gas particles getting heated on the vanea, then dancing off; the 
other to au corrents which are directed towards the plate In con¬ 
sequence of heated air rising from it M. Neeeen hu endea¬ 
voured {Pogg Ann.) to decide between them views. If the second 
view is correct he argued, the wall of the vessel, by becoming 
also heated, must also acquire influence through rue of heated 
air from it as from the vanes. If the rotation be merely a phe¬ 
nomenon of reaction there is no reason to suppose such an influ¬ 
ence of the fixed will. Now by giving the radiometer an 
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eccentric petition within the gUu vessel each m Influence of the 
filli ahould be readily recognised. He deKribei a number of 


experiments made In this way, and which he regards as support¬ 
ing the seoond view. 

Ilf an article contributed to Po^mdorffs Annabn, M. ZoIImt 
I s led to talco the following positions m reference to the radio¬ 
meter. The explanation of radiometric motions based on the 
principles of Lhe mechanical theory of gases, itka sup posit ions 
about the relation of the mean lengths of path of Lhe gas mole¬ 
cules to the dimensions of the vessel which are not realised in 
fact This explanation further leaves out of consideration, with¬ 
out sufficient ground, the simultaneous existence of mercury 
vapours whose molecules have a more than seven times greater 
i ffiB and a much smaller mean length of path than the mole- 
coles of the gas acting according to the mechanical theory of 
gases. Hence we are not warranted in regarding the radiometric 
motions discovered by Crookes as an empirical confirmation of 
the mechanical theory of gases. 

Berlin dealers in delicacies have recently received from the 
south, and especially from Upper Italy, immense quantities of 
edible birds which have been captured there m their flight north¬ 
wards. Unfortunately there were not only snipe, fieldfare, and 
larks, or so-called 11 delicacies J1 smong the birds sent, but also 
singing birds, that are never eaten in Germany, such as gold¬ 
finch, thrush, and nightingales. The animals were caught on 
(heir migratory flight by means of nets, or surprised during Lhe 
night and indiscriminately killed A new indication of the im¬ 
portance of an international law for bird protection' 

An exhibition of objects relative to pre-histone archeology 
will be opened shortly in Moscow, and promises to be very 
interesting. 

An elaborate volume just published by the Federml Statistical 
Bureau of Switzerland, gives Lhe number of scientific societies in 
the country in 1875 as 46, with 54,955 members, The societies 
for educational purposes numbered 816, with 54>4 3 4 members. 

The municipal authorities of Beme have set aside the sum of 
24,000/. for the foundstion or a Museum of Natural History in 
that city. 

Associations and Committees are being formed in most of 
the large towns of the Netherlands with Lhe object of 11 fitting 
ont a suitable vessel for Nova Zambia and other stations of in¬ 
terest in the Arctic regions " The avowed aim of the expedition 
is not the discovery of the Pole, but the erection of some unpre¬ 
tentious granite monuments to the memory of k the glorious dis¬ 
coveries of the earlier Dutch navigators. About the end of the 
seventeenth century, " in the name and on behalf of the honour¬ 
able Council of the renowned City of Amsterdam,’ 1 Willem 
Str ands set out on his third voyage, which ended in the ex¬ 
plorer’s wintering on Nova Zambia, whence he never returned. 
It is, above all, the memory of Barends which the Dutch 
are about to honour. The costs 'of the expedition are to be 
defrayed by voluntary subscriptions, and the vessel will, in all 
probability, be commanded by a Dutch lieutenant who has taken 
part in three Arctic expeditions under the British flag. 

The Committee of the German African Society has Issued an 
appeal for help towards the establishment of a senes of perms, 
neat stations in Africa, so as gradually to narrow the area of the 
unknown country, to serve as centres of culture, and to be depots 
Cor information and for aide with th« natives. The effort would 
be in sympathy with that of the International Congress at 
Brussels* and the appeal is made specially to Gmmany to main- 
tainAp exceptionally high place she has taken in the scientific 
dJ^Offlery of Central Africa. 

Geographical students will be glad to learn that an index to 
i^msu’i Mitthttiungm amt Justus PtrtWt gmfrapMtchcr 


AmstaJt tifcr Wkhti^i mmt Erfinckmngm dm Guammt* 
gMtt dtr GiofraphU has been published for the period'between 
and Including the yean 1865 to 187+ The value of this is 
greatly Increased by the publication therewith of index maps, 
which show at a single glance those parts of the world of which 
maps have been published in the Mutkeilunfm during the period 
in question, with references to the places where they have 
appeared. 

Gen. Uchatius baits his invention of the steel bronze, or 
more correctly, hard bronze, cannons, now introduced Into the 
Austrian service, on Lhe observation, that all metals (with excep¬ 
tion or lead and zinc) have their elasticity increased, when they 
have undergone a continuous weighting above their first limit of 
elasticity. In the first February number of Dingier*j polytech - 
nuchts Journal^ M. Uchatius gives, in reply to the objections 
of some technologists, the results of further experiments, which 
appear to show that even homogeneous bronze is capable of a 
great Increase of its elasticity through simple stretching, without 
condensation. It is only a stretching of the metals above their 
limit of elsstioLy, whereby the! molecules, brought to a state of 
flow, glide over each other, and assume a wholly new position 
more favourable to resistance,[.that causes the increase of elaati- 
city. A simple condensation produces merely an increase of 
the absolute solidity and diminution of the tenacity, but no real 
Increase of elasticity. The limit of elasticity may be raised 
nearly to the breaking consistence, so that In many cases it is six 
and seven times the original. Mere stretching for a short time 
11 of little use ; Lhe tension must act a considerable time. It 11 
also well Lo apply a gradually increasing weight. 

A singular fact with reference to the production of heat is 
described by M. Olivier (Comptts Rtndut), A square bar of 
steel 15 mm. in width and 70 to 80 ctm. long is seized with lhe 
two hands, placed, one at one end, the other in the middle of 
the bar. The other end is pressed against an emery grind-stone 
rotating rapidly. In a few minutes the rubbed end is consider¬ 
ably heated. The band at the middle has no sensation of heat, 
but that at the extremity 11 strongly heated, so that it has to be 
taken from the bar. Thus, in certain cases, heat appears not to 
be propsga led in metals from one part to that next it 

IN the year 1824 M. Wohler made tJ|S observation that pal¬ 
ladium, whether in the form of sponge or of polished sheet, has 
the property of becoming sooty In a spirit flame, and gradually 
coated with a thick layer of carbon. A piece.of spongy palladium 
will thus be enlarged to several times its original volume. The 
same phenomenon occurs if the metal Is made to glow in a coal- 
gas flame. If the deposited carbon be burnt, remains 

always a fine ikejeton of palladium, which is Ihcb mfcd to be 
penetrated with the carbon and quite brittle. By more recen 
experiments M. Wohler convinced . himself that the pheno¬ 
menon is not due to a special affinity of palladium for carbon. He 
is rather of opinion that the strong absorption power of this metal 
for hydrogen is the reason why ethylene gal and the gases of 
the spirit flame, which them«e$yej are not absorbed by palla¬ 
dium, are decomposed under influence of this metal, as the 
experiments show, with separation of carbon. 

Led by speculative considerations regarding"the formation ol 
the earth, M. Sadher, of Salzburg, njade experiments a short 
time ago on the solidification of balls of spermaceti floating freely 
In a liquid, and he has more recently experimented on the pro¬ 
pagation of heat in unequally danse liquids. In a beaker glass, 
16 ctm. high, ha put five layers of alcohol varying in density 
from 0*98 to o’Sa, and each 3 ctm. thickness. Three thermo¬ 
meters were placed with their bulbs In the first, third, and fifth 
layers respectively, and the vessel waa slowly heated from below. 
In another similar vessel containing liquid all of the same density, 
the three thermometers showed nearly the same temperature j 
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bat in the stratified Bquid mmrked differences appeared between 
the layen on readings being taken ev er y five minute*. Thai in 
ten tninatei the reading! were 31 s (below), 18 5" (middle), 18 0 
(bop); after twenty minute*, 44°, 19*5”, iS°; after fifty-five 
minutes, 77® 40°, si*. The number* prove, then, that in liquids 
of decreasing density heat U distributed very slowly from below 
upward*. Experiment* In cooling led to a similar result. 

Prof, Quincke, of Heidelberg, ha* long experimented os 
to whether gasei con penetrate through the pores or gloss. A 
pressure of forty to one hundred and twenty atmospheres is 
found to be Incapable of forcing a perceptible quantity of 
carbonic acid or hydrogen gas through a gloss wall 1 '5 mm. 
thickness, ^ during a period of seventeen years. No loss of 
weight was perceptible. M. Quincke, however, will not draw 
the Inference that the molecule* of hydrogen and carbonic acid 
have larger dimensions than the molecules or pore* of the glass. 
The dlitance at which the molecular forces of the gloss act on 
the gas-particles is of course greater than the dimensions of the 
molecules themselves. The pore walls of the glass may get 
coated with an 11 absorbed " gas layer, which itself becomes Im¬ 
movable through the nearness of the solid substance, aud hinders 
the passage of gas particles from the interior of the glass tube 
into the outer air. Perhaps, too, there may be dropable liquid 
in the pores of the glass, preventing outflow of the gas. A 
similar objection applies (according to M. Quincke) to M. 
TraubeN method ol determining the size of the molecules of a 
substance from the possibility of passing through a so-called 
f> precipitate-membrane." 

A drought in excess of any that have occurred during the 
last fourteen years, as regards long continuance and seventy, his 
prevailed for some months in Victoria and parts of Australia 
adjoining It terminated about February 12, and from that 
date to the 22nd of the same month, when the mail left, heavy 
thunderstorms and rainfall had prevailed, and cooler weather 
set in. The reports from Deniliquin and other place* in the 
interior state that not a blade of grass was to be seen on the 
plains, and cattle were dying in thousands. 

The Russian Naval Department proposes to send a ship this 
summer to the mouths of the Obi and Jemuei to make a 
thorough maritime surveyor both gulfs. 

The Western Review of Science and Industry is the title of a 
new monthly devoted to tariofts department* of science, and 
published in Kansas City, Mo. 

In view of Lhe promising future of the African continent M. 
Bernard in, of Ghent, has done a good lemce by publishing a 
brochure (compiled from the works of various travellers), on the 
commercial products of Central Africa. An excellent map of 
Petcrmann’s, showing the standpoint reached by exploration up 
to September, 1876, is included in the pamphlet. 

The death is announced of Prof. P. Panceri, the eminent 
Italian anatomist. He died suddenly whilst lecturing in the 
University at Naples. 

The additions to;the Zoological Society's Gardens during the 
post week include a Common Wolf (Cams lupus) European, 
presented by Mr. J, A. Parlet j a Ceylon Fish Owl (Ketufa 
ceylcuensis) from Ceylon, presented by Cnpt B. B. Turner j a 
Vulpine Phalanger (Phalanpsta vulpima) from Australis, pre¬ 
sented by Mr. W. Bazeley ; two- Sykes's Hemlpodes (7Wr 
syhsib), a Rain Quail (Cotunux conmandehca), on Asiatic Quail 
(Perdicula asiatiea) from India, three Chineia Qaails ( Cofumix 
ehinmns) Jrom China, presented by Mrs. Wood Mason j an 
Entellus Monkey (Ssmndpithscus entet/us) from India, received 
in exchange; a Collared Fruit Bat {Cynonyetsris colUrris) bom 
In the Gardens.' 


SOCIETIES AND ACADEMIES 

London 

Chemical Society, Apnl 5.—Prof. Odling, F.R.S., in the 
choir.—A lecture on the discrimination of crystals by their 
optical character* wu delivered by Prof. N. S. Moskelyne, 
r.R.S After a few general remark* on the n*e, to the chemist, 
of the methods employed by CTyatallograph*!*, the lecturer pro¬ 
ceeded to considdlthe method* of determining the symmetry of 
crystal* by their optical characters The origin and meaning of 
various terms used in crystallography were explained and illus¬ 
trated by models, &c. ; the lecturer then threw on the screen, by 
means of a polarising apparatus and the electric light, the 
beautiful coloured efleets produced by crystal* of cenuslte, 
barytes, borax, &c., the effect of heat in altering the position of 
the optical axe* of a crystal of gypsum being especially beautiful. 
In conclusion, the lecturer pointed out the ready means, which 
the examination of the optical characters of a crystal under thn 
polarising microscope often afforded to the chemist, or acquiring 
a great deal of information in a very short time, and expressed a 
belief, that if chemists would work up suitable groups of crystals 
for examination by the crystallographer, very Important know¬ 
ledge as to the functions of various groups of molecules fn a 
crystal would be gained. 

Anthropological Institute, March 27,—Col. A. Lane Fox, 
F.R.S , V.P., in the chair.—Capt. W Samuells, of the Bengal 
StafT Corps, was elected a member —An account of some 
Kitchen Middens near Ventnor, by Mr. llodder M. Westropp 
was read by the director. A corn-crusher, of Scandinavian 
appearance, wu found in one of them, and in another higher up 
in the cliff, there wu discovered a small cinerary urn of un¬ 
usual shape encircled with a pattern of coralline sea-weed.— 
Messrs. W. Power and E. Laws communicated a short paper on 
a Kitchen Midden near Tenby ; Dr. Crockley Clapham a paper 
on the brain-weights of the Chinese and Pelew Islanders ; and 
Mr. James Shaw some notes on right-handedness and Improved 
Instinct in animals during the human period. Dr. Clapham 
found that the weight of tne brain both of the Chinese and the 
Islanders was above the average, but they presented certain 
peculiarities- in their convolutions, The skulls of the Pelew 
Islander* were markedly dolichocephalic. The size of the brain 
of the Chinese and the Islander* wu in no wise an index of the 
intelligence possessed by them. 

Manchester 

Literary and Philosophical Society, February 6.— E. W. 
Binney, F R.S , president, in the chair —Notice of the Junior 
Literary and Philosophical Society of Manchester, 1806-1807, by 
W. E. A. Axon, M.R.S.L.—On compound combinations, by 
Prof Cayley, F R.S , & c — On ternary differential equations, by 
Robert Kawsou.—On the powerful oxidising action of animal 
charcoal upon organic matters u shown by the analysis of the 
drainage from a urge heap of a mixture of night-soil and animal 
charcoal, by William Thomson, F R S Edm.—A plea for the 
word 11 Anglo-Saxon,” by Rooke Pennington, LL.B , F.G.S, 

Cambridge 

Philosophical Society, March 12 —Prof Cayley, vice- 
president, in the chair.—Prof Clerk Maxwell communicated to 
the Society a paradox in the theory of attraction. 

_ P _ Q_ 

A a L B 

Let the line AB be divided in any given point C, and let 
PC-' - AC-' CQ -■ - CB~' 

be the condition of correspondence of two points P and Q, In 
the segments A C, CB respectively, then if P and Q vary iiauI- 
taneously, still remaining correspondent, 

PC-»d{PC) = CQ-*d{ CQ), 

or the corresponding elements are to each other as the squares of 
their distances from C. If we now suppose ihttAB is a material 
line of uniform density, the law of attraction being the Inverse 
square of the distance, the attractions of corresponding elements 
on the point C will be equal and opposite. But every element 
of AC has a corresponding element u CB, and hence we might 
conclude that the attraction of A C on C is equal and opposite to 
that of CB an C, which is evidently not the case, unlcre 
AC = CB. The paradox is explained by considering that Oil 
that we have proved ia that the attraction of AP on C la equal 
and opposite to that of QB on C, and this however near to C the 
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corresponding points P and Q an Uken, and this li strictly tins. 
Bot however near to C the oorrespoDdlng points an taken, the 
attractions of PC and of CQ an both Infinite, bat differ by a 
constant quantity, namely the attraction of Aa on C , when aC 
Is taken eqnal to CB —Prof Clerk Maxwell alio made a com¬ 
munication on double and triple Integration by summation. —Mr. 
J. W. L. Glalaber rave a preliminary aocoont of the result 1 of 
an enumeration of the primes in Burckhardt 1 ! tables (I to 
3,000, ocxi). 4. 

Paris ^ 

Academy of Sciences, April a,—M. Pellgot in the 
chair.—The fallowing papers were read ;—Isopenmetria tri¬ 
angles having one side of constant length and satisfying three 
other conditions, by M. Chat lei.—On a theorem relative to 
expansion of vapours without external work (continued), by M. 
Him.—Report on a new work of M. Berlin, following his note 
on rolling Thu work gives an account of M. Berlin’s double 
oscillograph, which records each instant the inclinations of the 
ship in the direction of the rolling and the inclination of the part 
of the wave which carries the ship ; also observations with it 
from the war-ship Crocodile, Though the indications are only 
approximate, they are thought of considerable interest. Admiral 
Pans called to mind an instrument devised by hu son in 1867, 
for tracing waves.—Experimental researches on natural sul¬ 
phides, by M. Meumer It Is a general fact that natural sul¬ 
phides brought into the presence of suitable metallic solutions 
cause reduction in the free state of the diaiolved metaL The 
experimental facts given seem to have a bearing on the mimra - 
logical associations so frequent in metalliferous veins If a vein 
of galena receive the infiltrations of sea-water (which always 
contains silver), all the silver will be held and concentrated by 
the sulphide. Now native silver exists in a certain number of 
galenas, and we may suppose it has been thus introduced.—New 
nebulz discovered and observed at the Observatory of Marseilles, 
by M. Stephan. Thuty in number.—On the approximation of 
a class of transcendants which comprise, as a particular cose, 
hyper elliptic integrals, by M. Laguerre.—On the paraboloid of 
eight straight lines, by M Mannheim,—On the theory of frigo- 
rinc machines, by M Terquem. Even under the best con¬ 
ditions, fngonfic air-machines cannot successfully compete with 
machines having volatile bquld, (1) because of the large size 
necessary , (2) the passive resistances due to this, and the use of 
two pumping bodies , and (3) the want of adaptability to produce 
different degrees of refrigeration. Their advantages are the produc¬ 
tion of lower temperatures, simplicity, and the use of a safe and 
cheap agent—Researches on the metallic reflection of obscure 
and polarised calorific rays, by M. Mouton.—On the sulphide 
of manganese, by MM. De Clermont and Guiot. They produce 
the green sulphide In new cases, and by reactions In winch its 
formation was said never to have been observed. Thus M 
Muck says it La impossible to transform manganous carbonate 
into green sulphide ; but the authora effect Lius by heating in 
free air, with ebullition, carbonate of manganese, precipitated with 
some Bulphydrate of ammonia. They find the rose sulphide 
dried at 105* contains 9 per cent, of water (green sulphide at 
105° Is anhydrous). The rose sulphide is much more soluble in 
chlorhydrate of ammonia. These sulphides are Lhoughl isomeric 
modifications of one and the same body, more or leas hydrated. 
—Reply to remarks of M. Chevreul concerning the phosphor¬ 
escence of organic bodies, by M. Radziszewalu. He adduces 
some facts showing that m phosphorescence the slowness of the 
reaction 11 an essential condition, though to define the maximum 
and minimum limits would be difficult at present—Two cases of 
aneurism of the bend of the elbow treated successfully with the anti¬ 
septic ligature of catgut, by M. BoeckaL—On some abnormal fe¬ 
cundations in star fish, by M Fol —On the distribution of carbonic 
acid of the blood between the red corpuscles and the serum, by M. 
Fredericq. It is generally said that all or nearly all the carbonic 
acid held in the blood u in the serum (or plasma) in the state of 
combination or solution. Examining venous horse-blood, the 
author found the red corpuscles capable of absorbing a consider¬ 
able quantity of CO*. though always leas than that taken by aa 
•oval Volume of serum (about a half lea). Pairing a current of 
CO, through (he blood, the excess to he distributed 

equally batwsen the corpuscles and the serum. While blood can 
be almost directly deprived of its gases by vacuum and heat, it is 
quite otherwise with serum, which, after such treatment, will 
give a fresh liberation of CO,, when treated with phosphoric acid 
newly boiled. This invalidates some of MM. MatUeu and 
Urban's remits,—On lha HU of tomataa and mpiia. 


tto, by M. Basthdemy. Hie thinks M. Merget’s meant ex¬ 
periments overlook the most Important factor fit the case, via., 
the living being submitted to apartment, the leave! having been 
detached from the plant end submitted to various vapoun.—Ob¬ 
servations of globular lightning formed and bunting without 
sound above a layer of clouds, by M, Blanc. The apparent 
diameter of the baus at 18 k. distanoe waa i°, they were reddish 
or yellow, but always white on bunting ; they went horizon¬ 
tally, and looked like Immense soap bubbles. 

VIENNA 

Imperial Academy of Sclencss, March following 

among other papers were read Main outlines of A theory of 
the sense of temperature, by M. Herzog.—Researches joH the 
Tunicata of the Adriatic and the Mediterranean, by M 
The freely-movtog Salpm and Salps-like AscicUans, which are 
numerous in tbfMedncrranean, are almost wholly wanting in 
the Adriatic.—On normal hexylic alcohol and normal oenanthyhc 
acid, by M, Janecck.—Researches on die extension of the tonic 
vascular nerve-centres in the spinal cord of the dog, by M. 
Strieker.—The development of the antheridium of Anthoceros , 
by M Woldner.—OnRanvier's representation of bone-structure, 
with remarks on the use of a Nicol in microscopic researches, 
by M. Ebner. — On metanitro- and mctamido-benzmcetylic acid , 
on the action of animal charcoal on salti, on solution of sulphur 
in acetic acid ; and on demonstration of fuchsine in wine, by Dr. 
Liebermann Fuchsine solutions give very characteristic absorp¬ 
tion bands, in the spectrum, between yellow and greqp Fuchsine 
may be detected even with a dilution of 1 ; 500,000 —Note 
on molecular transformations, by M, v. Soiutorff. Iodine crys¬ 
tals kept eight yean in a gloss vessel were found to grow by 
volatilisation and subsequent condensation. Amorphous phos¬ 
phorus passed, in part, into the crystalline state.—On the origin 
of the zodiacal light, by M. Noe —Behaviour of calcium-phos¬ 
phate towards sugar solutions, by M Krasan.—On new Ruduta 
from the Bohemian chalk formation, by M Teller.—On the 
Sarmatian deposits between the Danube and the Timok, by M. 
Toula.—Researches on the etiology of Pelonan flower-forms, by 
M. Peyntsch.—On a new method of determining the inLernal 
resistance of galvanic batteries, by M. Fleuchl. The two like 
poles or two equal elements (of the kind to be measured) are 
connected, and the resistance or this currentless combuiastion u 
then compared with a known resistance.—On the geological 
character of the Isthmus of Suez; the pliocene formations of 
Zante and Corfu, the nature of the Sarmatian formation and 
its analogies in the present and m earlier geological epochs, by 
M Fuchs The fauna of the Red Sea and Mediterranean are 
very different, but they appear to have been so also before the 
isthmus arose. 
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AGRICULTURE IN THE UNITED STATES 

Report of the Commissioners of Agriculture of the United 

States of America for the Year 1875 (Washington, 

Government Printing Office ) 

HE first impression that strikes us upon taking up 
this substantial volume is closely allied to envy. 
Here is a fund of valuable and condensed information 
relating to every point connected with the development 
of the soil's resources, a record of original work and of 
experience at home, and abounding in suggestions from 
the practices of other countries. It is true we have to 
some extent, in the excellent transactions of our great 
agricultural societies, a means of presenting a digest of 
agricultural progress. But these are, and must to some 
extent be, written in popular style, whereas the Report 
before u?, while deeply interesting, is essentially business¬ 
like and proportionally more useful to those whom it 
concerns. 

It may be thought by many that a new country, of 
boundless extent like America, can scarcely have ad¬ 
vanced to a stage in agricultural progress demanding the 
assistance of science , that the breaking up of virgin 
tracts by adventurous settlers is scarcely an occupation 
to elicit sympathy on the part of the workers in micro¬ 
scopic examinations and chemical analyses. Such is, 
however, not the case. 11 Fanners and planters," we are 
told, " now realise that there is something else in this im¬ 
portant work beyond the mere drudgery of sowing, reap¬ 
ing, and curing ;" and again, 11 the general awakening of 
interest in agricultural subjects has induced a consider¬ 
able correspondence with the botanical division," as well 
as with the chemical and other departments. 

The Report of the Commissioners includes those of the 
statistician, the entomologist, and the chemist, and 
besides these departments^ details are given of Lhe 
labours of the Horticultural, Botanical, Seed, and Mi¬ 
croscopic SecLions. The repott of the statistician reveals 
the immense extent of cultivated land in the United 
States Close upon 45,000,000 acres of maize, producing 
1,321,000,000 bushels of corn account for the cheap rate 
at which this commodity has recently been offered in this 
country. The vast area of 26,381,512 acres of wheat pro¬ 
ducing, in 1875, 292,000,000 bushels, also throws light 
upon some of the difficulties of competition which now 
perplex the English wheat-grower. Here is a supply of 
wheat capable of feeding 53,000,000 human beings for 
one year, and, to put it in another light, grown upon eight 
times the area devoted to this purpose in Great Britain. 
The total population of the States is 38,115,641, so that 
Lhey not only are able to feed themselves, but to export a 
sufficient amount to maintain the population of Great 
Britain nearly half a year. 

v The report of the Entomologist upon Heteroptera or 
“ plant-bugs/ 1 contains a large number of illustrations and 
short descriptions of many species, some of which are 
injurious, while others, owing to their carnivorous ten¬ 
dencies, are beneficial. This information is followed with 
practical directions for coping with insect pests, which, if 
not novel, are at least useful, in the chemical section 
Voa. iVrtpNa 390 


the effect produced by various mineral substances upon 
growing vegetables when added to the soil have been 
demonstrated by Mr. Abram McMurtrie. The deleterious 
effect of arsenical compounds has been tested upon plants 
grown in pots, and the results are vividly brought before 
the reader by illustrations showing the comparative sizes 
attained by th* plants experimented on. The agricul¬ 
turist is not as interested in substances detrimental to 
plant life as in those which produce an opposite effect. 
The lesson taught by such expeuments is, however, 
exceedingly useful, for there is, no doubt, great room 
for experiments upon growing plants so placed that the 
surrounding conditions of soil, air, and water may be 
regulated with a special purpose in view 

A considerable section in the middle of the volume 
is occupied with an account of the sheep exhibited in the 
Vienna Exhibition of 1873. The information is no doubt 
highly useful, as it gives lhe American leader a graphic 
idea of the various breeds of English and Continental 
races of sheep. The ample details regarding the Merino 
sheep are chiefly taken wiLhout acknowledgment from a 
leport contributed by Pi of. Wrightson to the Journal of 
the English Agricultural Society, and are therefore 
familiar to English readers. 

After 150 pages upon 11 Statistics of Forestry" and 
varieties of fruit, there is ail interesting account of the 
method of curing forage by ensilage This process con¬ 
sists in burying green fodder m pits {silos) or trenches, and 
covering it with earth The process is applied to green 
maize, rye, rye-grass, rape, red clover, and autumnal 
vetches. It is impossible in a short notice like the 
present, to give a description of the method pursued, but 
there is no doubt that it is practicable. M Crevat, after 
several years' Inal, has settled upon pits of the following 
dimensions. Depth 7 55 feet, length 28 25 feet at lhe 
suiface of the ground, sloping down to 2428 feet on the 
bottom ; breadth 8 53 feet at Lhe top, and 6 56 feet at the 
bottom. Each pit has a capacity of about 1,412 J cubic 
feet, and appears capable of holding about io£ tons of 
green fodder. There appear .to be many modifications 
of Lhe process, some farmers partially drying the fodder, 
before pitting it, while otheis prefer pitting it fresh. 
Contrary as this may appear to our usual system of 
carefully drying hay before carting it, the general 
adoption of this method of storing fodder in many conti* 
ncntal countries proves that green fodder may be preserved 
if firmly trodden down so as to e\clude the air. The 
same plan succeeds admirably with sugar-beet pulp 
which maybe kept in pits for any length of time. English 
farmers preserve brewers' grains by trampling them firmly 
into large vats, and, at the same time, sprinkling salt 
among them. Salt is also frequently employed in the pro¬ 
cess of ensilage , or making sour hay, but as often the pro¬ 
cess is completed without its assistance. The report of 
the Commissioner certainly throws light upon the subject, 
which we think deserves the attention of English agricul¬ 
turists, and especially of colonists w 

The general interest in scientific agriculture is remark¬ 
ably evinced in America by the large number of agricul¬ 
tural colleges. There are no fewer than thirty-nine agri¬ 
cultural and mechanical colleges attended by 3,703 stu¬ 
dents and taught by 463 professors. When it is remembered 
that the total population of the States is only fractionally. 

c c 
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larger than our own', the fact of the exlstertce of nearly 
4,000 agricultural students is somewhat startling. In this 
country we have one agricultural college supported by less 
than too students. Yet we are the possessors of the most 
extensive colonies in the world, far exceeding, in extent, 
even the vast area of the United States. It may well be 
difficult for English agriculturists to compete with foreign 
rivals if the meagre number,of agricultural students m 
England compared with America may be taken as in any 
degree a gauge by which interest in scientific progress 
may be measured. 


GUMMING'S THEORY OF ELECTRICITY 

An Introduction to the Theory of Electricity . By 

Linnxus Cumming, M.A. (London Macmillan and 

Co., 1876) 

R. CUMMING deserves our thanks for having made 
an effort to introduce into clemenLary teaching the 
advances in the treatment of electricity made chiefly by 
the labours of Green, Thomson, and Clerk-Maxwell. Mr. 
Cumming possesses all the qualifications necessary for 
such a task. He evidently has a full knowledge of the 
subject, and seems to possess, in addition, experience as 
a teacher. He has had, no doubt, great difficulties to 
encounter. These difficulties are not alone due to the limi¬ 
tations as to the mathematical knowledge of his readers, 
which Mr. Cumming has justly imposed on himself. 
The books and papers out of which Mr. Cumming had to 
take his material, were written from various points of 
view, and they were chiefly addressed by scientific men to 
scientific men. It was natural that the same words 
should not be always used exactly in the same sense, 
the great object being that men already possessing a 
knowledge of the subject should understand each other. 
It is only when the knowledge of a certain subject is com¬ 
paratively advanced that the terms settle down into a 
definite meaning. A text book, on the other hand, is 
addressed to students who at the most have only a slight 
acquaintance with the subject, and it should not only teach 
that particular subject, but also scientific method, and 
scientific reasoning. It is, therefore, of primary import¬ 
ance that the precise meaning of the term should be 
scrupulously adhered to, Even a good definition does 
not always ensure this, for there is often a metaphysical 
colouring which does not come out in the definition, but 
which we soon discover in the way a term is used. We 
take one example. The word potential is defined by Sir 
Wen. Thomson thus .— 

“ The potential at a point is the work which would be 
done on a unit of positive electricity by the electric forces 
if it were placed at that point without disturbing the 
electric distribution, and carried from that point to an 
infinite distance/ 1 

Nothing could be more precise than this, yet the word 
potential will call forth different associations in different 
minds, and this will greatly influence the way in which 
the word is used. Some writers will attach no meaning to 
the potential at a point, except in so far as they can 
imagine an electrified panicle to be placed at that point, 
to others the expression will convey a perfectly definite 
meaning, defining the state of the medium at that point, 


irrespective of any - electrified particle which might be 
placed there. It will generally be soon found out in what 
sense the writer uses the word. 

The passage in Mr. Cumming*! book which hat sug¬ 
gested these remarks, is contained in Prop. 8, p. 203. 
The proposition runs thus 

11 In computing the potential of any closed circuit, we 
may substitute for it any closed circuit which is obtained 
by projecting the given circuit by means of lines of 
force." 

The expression potential of a circuit may perhaps have 
sometimes been used for the induction or number of 
lines of force through a circuit; yet we imagine the term 
suggests rather the idea of action at a distance, and would 
be analogous to substituting in electro statics the expres¬ 
sion “ potential of a point “ for that generally used— 
“potential at a point. 0 Mr. Cumming has so consistently 
adopted the views and language of Faraday and Clerk- 
Maxwell, that we have been struck rather unpleasantly by 
the passage. This is, perhaps, only a matter of detail, 
and we may here remark that Mr, Cumming might with 
advantage have bestowed more care on the wording of 
his propositions On p. 40/for instance, an experi¬ 
mental law is given, and two exceptions are added. WiLh 
very little trouble the law might have been worded so as 
to admit of no exceptions. Other examples might be 
given. 

There is one feature in the book about which we 
should like to make a few remarks. An occasional allu¬ 
sion to hypothetical matters cannot of course be alto¬ 
gether avoided, yet we think that in books like Mr. Cum¬ 
mings, which'are intended to give an outline of what is 
known, and not of what is unknown, of the subject, such 
allusions should be reduced to a minimum. 

On p. 119 five propositions are given on molecules 
and atoms, which are not alluded to throughout the book 
except in the following passage .— 

“From the last statement it can be easily seen that 
when the molecules of two different solids impinge on 
each other, as at the surface of contact, they cannot ac¬ 
commodate themselves to each other's motion, but con¬ 
strain each other, this constraint producing a loss of 
energy If, however, the two solids are of the same kind 
and at the same temperature, the molecules on each side 
of the surface of contact are swinging in exactly the same 
manner, and Can easily accommodate themselves to each 
other's motion without more constraint than exists in the 
solid part of either body. It is this loss of energy owing 
to the unsymmetrical swinging of the molecules at the 
surface of contact which reappears as difference of poten¬ 
tial between the two solids, or as the energy of electrical 
separation. 

“ The opposed electricities so separated will, for the 
most part, be heaped up on either side of the plane of 
separation by a Leyden jar action/ 1 

In the same chapter Mr. Cumming gives his opinion 
on the theory of the voltaic cell and electrolysis in 
general. We are told how we might imagine the atoms 
and molecules to be placed ; we are told about polarisa¬ 
tion ; but Faraday's laws are not even alluded to. 

It would, of course, be an advantage to science if Mr. 
Cumming were to take an active part in the theoretical 
and experimental investigation of the subject; yet we 
doubt whether a text-book on the theory of electricity is 
the best place to bring his views forward, especially if 
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they sre in contradiction to the beat experiments we have 
on the subject (Sir William Thomson's). A teacher ought 
to be spared as much aa possible from having to tell his 
students that he does not agree with the writer of a text¬ 
book. 

The paTta of Mr. Damning's book which we have ven¬ 
tured to criticise refer chiefly to matters of taste. There 
is no doubt that in the hands of a good teacher the book 
will prove very useful. We hope that it will have a wide 
circulation, and that a second edition will soon enable 
Mr. Cumming to introduce such improvements as on a 
reperusal of his own book may occur to him. 

Arthur Schustfr 


OUR BOOR SHELF 

Proceedings of the London Mathematical Society , vol. vii. 

November, 1875, to November, 1876. (London : Messrs. 

Hodgson and Son, Gough Square ) 

IN the present volume we have about thirty communica¬ 
tions made by eighteen writers. Prof. Cayley writes on 
Three-bar Motion (treating the matter in a different way 
from that in which it is handled in this same volume by 
Mr. S. Roberts, the priority of whose results is conceded 
by Mr. Cayley) on the Bicursal Sextic ; Prof. H J. S. 
Smith contributes short papers on the value of a certain 
Arithmetical Determinant and a Note on the Theory of 
the Pelhan Equation, Lord Rayleigh has a note on the 
Approximate Solution of certain Potential Problems ; Mr. 
Spottiswoodc writes on Determinants of Alternate Num¬ 
bers, working out some suggestions of Prof. Clifford. This 
last-named gentleman contributes the transformation of 
Elliptic Functions with a Note, and Free Motion under 
no Forces of a Rigid System m an ir-fold HomaJoid. 

In Analysis, there are further papers by Mr. J. W. L. 
Glaisher on an Elliptic Function ideniiLy, and the Sum¬ 
mation of the Geometrical Series of the «th Order as a 
Definite Integral; Prof. Lloyd Tanner on the Solution 
of Certain Partial Differential Equations of the Second 
Order (Lwo papers) ; Mr. J. Hammond on the Relation 
between Bernoulli's Numbers and the Binomial Coeffi¬ 
cients, and on the Mean of the Products of the Different 
Terms of a Series , Mr. T. Muir on the Transformation 
of Gauss’s Hypergeometric Series into a Continued 
Fraction ; Mr. S. Roberts a Further Note on the Motion 
of a Plane under Certain Conditions ; Mr. Hewitt on a 
Theorem of Eisenstein's. 

Under the heading of Geometry we may class Prof. 
Rudolf Sturm's paper on Correlative Pencils; Mr. A. B. 
Kempe’s General Method of describing Plane Curves of 
the ifth Degree by Linkwork; Prof. Wolstenholme’s 
Loci Connected with the Rectangular Hyperbola. 

There are a few shorter communications. We have 
said enough to give our mathematical readers an idea of 
the range of subjects treated in this volume. The names 
0/ the authors are a sufficient guarantee that the subjects 
are ably treated and brought down to the latest accepted 
results. 

A Prtmet of Chemistry, including Analysts. By Arthur 
Vacher. (London J. and A. Churchill, 1877) 

Tars little book attempts to present within the limits of 
a hundred pages “ a general view of the elements of inor¬ 
ganic chemistry” It embodies the experience gained by 
the author during ten years in which he has been engaged 
in teaching the subject, and the result is that many points 
are treated in somewhat novel fashion The subject is 
considered as fully as could be expected within the narrow 
limits mentioned, and the amount of information con¬ 
veyed is really considerable and generally accurate. 

The first sixty-seven pages contain chapters on " Ex¬ 


periments with some of the Elements,” “The Use of 
Symbols ” in formulae, equations, and calculations, f< Ex¬ 
periments with some Compounds," “ Weights and Mca<* 
sures," " Classification of Compounds,” and “ List of 
Substances.” The remaining thirty pages or so are 
devoted to Qualitative Analysis. 

Perhaps the greatest novelty introduced is the use of 
the term unit instead of atomic or combining weight, 10 
as to avoid using the terms atom and molecule, which the 
author thinks are “unsuitable for ordinary use among 
beginners ;" and of antimetal instead of radicle (which 
lattei by the way he incorrectly writes "radical”). Jt 
may be questioned whether the use of the term “unit" 
may not interfere with the conception of the meanings to 
be attached to "atom” and “molecule,” which the pupil 
must gain afterwards. " Antimetal ” is objectionable 
since all radicles are not anttmetals; ammonium, for 
example, is a radicle which plays the part of a metal. 
Clearly the term is intended as equivalent to "acid 
radicle," or acid minus its basic hydrogen; it is never 
used in any other sense in the book, and its use with this 
restricted meaning may be advantageous, or at least free 
from objection. 

Several items may be pointed out as requiring altera¬ 
tion or improvement; notably the following, that "a 
compound x is any substance which is not an element” 
(p. 11), that chlorine has a “foie green colour” (pp. 6 
and 61); that oxygen is insoluble in water (pp. 39 and 
56); and that KMn 0 4 gives a red solution (p. 64). In 
working with tc^L-tubes the student is several times 
directed to add ,l half an inch ” of acid or water as the 
case may be Of course it is evident what is meant, but 
test-tubes are of various sires, and a large excess of acid 
or other liquid would be used if the directions were fol¬ 
lowed exactly with large tubes. On p. 77 > 11 take the 
charcoal quickly to your nose ” is another rather curious 
direction. 

The analytical part of the book is the best; the tables 
throughout being reliable. The detection and separation 
of cohalt and nickel (Table III., p 95) might be effected 
more quickly and easily by other methods than that 
given , and on p 87, NOj as well as Ct 0 4 and Fc w should 
be mentioned as decomposing H^S If these and several 
other minor improvements be made the "primer” will 
not be without value in imparting the rudiments of educa¬ 
tion in chemistry ; and in these days when elementary 
text-books are becoming so numerous, may fairly count 
on being appreciated as it deserves by the class of students 
for whom it is intended. W. H, W. 


LETTERS TO THE EDITOR 

[ The Editor docs not hold himself responsible for opimons expressed 
by his correspondents Neither can he undertake to return, 
or to coneipond wi th the nrrdcrs of rejected manuscripts . 
No notice u taken of anonymous communications ] 

Hibernation of Birds 

In Nature (voL xt,, p- 465) there is a renew of 11 Pal min on 
the Migration of Birds,” and in the course of it the reviewer taka 
occasion to refer to what he calls the 11 hibernation mania ” as 
one Lhat u now and again revived, in spite of the fact that the 
migration of birds is iully proved, and that no evidence at first 
band has ever been produced in favour of the supposition that 
birds ever lie dormant. 

Having frequently heard my brother-in-law. Sir John 
McNeill, relate a circumstance which occurred to himself proving 
that swallows do occasionally lie dormant, I wrote to him asking 
him for the particulars. I now inclose hu reply, which perhaps 
you will publish, as it may poisibly elicit other evidence on the 

same matter. . 

Gilbert White’s conviction that swallows do occasional ly lie 
dormant in this Country, was mainly founded on the fact that 
instances are not uncommon of swallows appearing suddenly 

1 A chsmicai compound bong meant i> ib evident hem the contest 
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during warm ninny days in winter, and again disappearing on 
the return of cold This fact it la certainly very difficult to 
account Tor on any other supposition. Argyll 

Argyll Lodge, Kensington, April n 

" In your letter received last night you tell me or an article in 
Nature the author of which seems to deny that swallows ever 
hibernate, and asserts that no one has yet testified to the fact 
from his own personal observation That, however, is a mis¬ 
take, for I have stated and I now repeat that I have seen swallows 
in large numbers hibernating The circumstances were these :— 
* About twenty-five miles 'outh of Teheran, the capital of 
Persia, there is a village called Kenarn-gird near which is n 
stream or brackish water running in a deep bed with nearly 
perpendicular banka some forty or fifty feet high. Being largely 
impregnated with salt this stream is rarely if ever frozen, and in 
frosty weather is resorted to by flights of wild duck* During a 
frost of unusual severity I went from Teheran to Kenara-gird, 
accompanied by Sir Henry Rawlinrou, for the purpose of duck- 
ihooting, Lhe seventy of the frost premising good sport. Having 
slept at the village we neat morning followed the downward 
course of the stream along the north bank, and had proceeded 
about a mile, 1 should think, when we came to a place 
where there had quite recently been a small land-slip. The 
blink of the bank to the extent of perhaps twenty feet 
in length, and ten or twelve broad m the middle* tapering 
off to each end, had slipped, but had not fallen down the 
bank. Between this detached portion and the perpendi¬ 
cular face about ten feet high, from which it had broken 
off, we saw, to our great surprise, a number of swallows, 
not less, I am sure, than twenty or thirty, lying, as I at 
first supposed, dead, but on taking up one of them I 
found that it was alive but dormant; it was wprm and its 
breathing was quite perceptible I examined a considerable 
number, and found that they were alt alive and breathing, but 
none of lh>m gave any sign of consciousness. My attention was 
then attracted to the perpendicular face on our left, from which 
the slip had broken off, and which was ptTfornted by a vast 
number of holes each about the size of a rat-hole On looking into 
such of thebe as I was tall enough to see into, T found in all of 
them swallows in the same dormant state, I was able with 
finger and thumb to pull out swallows from several of these 
holes, and in each care found that the hole which penetrated 
horizontally a considerable way into the bank, contained more 
swallows in the same condmon. In no case did I see one lying 
on another—they were all lying singly with (.heir heads inwards, 
each head touching Lhe rail ol Lhe bird before it How far these 
hole* penetrated into the bank, or what number of a wallows each 
contained I did not ascertain, but it is plain that lhe original 
entrance to thrse dormitories, must have been in the external 
face of the portion that had slipped, which as I have stated, was, 
in the middle, from ten to twelve feet thick The holes in the 
undiMurbed portion may probably have been of equal or greater 
length, and if so the number of swallows hibernating there must 
have amounted to many hundreds." 

Villa Toralto, Cannes, April 6 


The Swallows and Cuckoo at Menton 

The swallow that arrived here on March 19 remained solitary 
until April 5 Early tfa&L morning a second arrived and enrered 
the same room as the first I saw them flying about together in 
the forenoon, and Lhese two remain the only feathered occupants 
of that chamber In the afternoon of the same day, however, 
a party of ten arrived and distributed themselves among the 
houses. 

Madame VaUtlo, of whom I spoke in my previous letter 
(Nature, vel. xv , p. 488), assures me that not during the last 
fifty yean has one swallow preceded its fellows by so long an 
interval as this )csr; but perhaps it is only that her Attention 
has not been drawn so much to the subject. It is certain, how¬ 
ever, that unless more are yet to come, the swallows are this 
year fewer than ordinary by more Lhan one-half. The opinion 
cf the natives is that they have perished at sea. 

1 heard the cuckoo for lhe hr 9 t time this year on April 1. 
But a lady had to'd me that she hrd heard it nearly a week 
before. Douglas A Spalding 

Cabrodee, piis de Menton, France, April 13 

Greenwich aa a Meteorological Observatory 

Tffh facts of observation appealed to by Mr. Eaton with the 
'View of proving that Greenwich is, from artificial causes, more 
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thin, half a decree warmer than the south-east of feugjarffttifc- 
rally, and la therefore not a suitable place for a metamdogtcal 
observatory of the firit order, evidently call for a dosdr 
critical examination than they have yet received. If from the 
sixteen stations within a radius of sixty miles from the metropolis 
given in the paper on 11 The Temperature of the British Islands/' 
we omit thou which are clearly inadmissible for the comparison 
with Greenwich owing to their position or to the short time 
during which observations were made, there remain the follow- 
ing eight stations as suitable for comparison —Card lug! on, 
52° Y Iat. N. , Royston, 52“ a'; Colchester, 5t° 53' \ Hartwell, 
51° 49 ; Oxford, 5I a 46', Great Berkhamrtead, 51 0 45' \ Chat¬ 
ham, 51° 23'; and Aldershot, 51° 15'. The mean lemperatura 
of these eight stations, allowing for elevation, is 50°*6 and the 
mean temperature or Greenwich, 5i 0, i, results substantially 
agreeing w ith those given by Mr. Eaton 

It is necessary, however, to observe that the mean posi¬ 
tion of these places does not agree with that of Greenwich. 
Thus while the latitude of Greenwich is ji° aS' north, the mean 
latitude of the eight stations is 5l°45'i or o° 17' farther north, 
their true mean position being about two miles due north of St, 
Albans For this difference in latitude a correction of fully oP a a 
is required, judging from the position of the isothermal fines. 
The figure 1 then stand thus . mean temperature of Greenwich, 
51 "‘i ; of the eight stations, 50" 8. On comparing the monthly 
means of the eight stations with those of Greenwich, it is seen 
that Lhe residual excess of Greenwich Is all but wholly occa¬ 
sioned by the high mean temperatures of June, Tuly, August, 
and September, which are in each cue o° 9 higher than the 
mean* of the eight stations, these eight stations being nearly all 
outside or on the outskirts of the patch of high temperature 
around London during the summer months. It follows that the 
o n, 3 of excess of annual temperature at Greenwich over the eight 
■tations is accounted for by the higher temperature of four out of 
the twelve months, and consequently cannot be due to artificial 
sources of heat in London, such as the consumption n( fuel. 

When drawing the Isothermals of the British Islands seven 
years ago, no district of Great Britain occasioned so much 
trouble and uncertainty aa the south-east of England, owing to 
the meagreuess of Lhe materials available for the purpose. Since, 
however, immediately to westward, the me^n temperature of 
Oxford was seen to be 5o n 4, Aldershot 5I 0, 2, and Osborne 
51 8, it was inferred ns the most probable state of Lhe case that 
the mean temperature increased southwards over the south-east 
of England in Lhe manner indicated by Lhe annual isothermals 
accompanying the paper, This supposition was confirmed by 
the temperatures at Colchester and Chatham, the only two sta¬ 
tions furni-hing satisfactory data on the point, for while at Col¬ 
chester, for instance, the mean temperature was o° 5 lower than 
that of Greenwich, no leas than o° 4 of this difference was due 
to Lhe lower temperalurc of the east coast at Colchester as com¬ 
pared with Greenwich during the five months beginning with 
Decern her, when Lhe temperature in the south of England in¬ 
creases from east to west, 

The coast stations of the Channel could not be considered as 
furnishing authoritative evidence on the quo at ion, owing to the 
irregular distribution of their temperature, which seemed to in¬ 
dicate certain obacure and ill-understood causes in operation 
modifying the climates of that coast The force of this remark 
will be apparent from the following mean temperatures :— 
Hchton, 53 0, 9 , Truro, 52° 2 ; Torquay, 51" 6; Sid mouth, 5 l“'i ; 
Bournemouth, 5 l ° 5 1 Ventnor, 52°'4, and Worthing and East¬ 
bourne, both 50 P 7 It is perhaps scarcely necessary to remark 
that It would be a mistake to attempt to draw any conclusion 
from differences of mean temperatures of different stations 
amounting to 0°'3 and under, seeing that the English observa¬ 
tions generally were made with thermometers in protecting-boxes 
quite open on one side, and therefore exposed in varying degrees 
to indirect radiation from walls and other objects. 

While Mr. Eaton has thus failed to move from put observa¬ 
tions that the consumption of fuel ana the musing together of 
living beings in London has raised the mean temperature at 
Greenwich Observatory to the extent of half a degree, or indeed 
to any appreciable extent, above that of the soath-east of Eng¬ 
land generally, it might nevertheless be well, seeing the question 
has been raised, to do something towards definitely answering it, 
by instituting at Greenwich ana at about a dozen stations distri¬ 
buted over the south-east of England, observations of the tempe¬ 
rature of the air, strict uniformity being secured by emplsjfaf 
lhe same pattern of thermometer-box and by placing It under 
the same conditions at each place as regards height above the 
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ground, the vegetable covering of the aril, rad openness of sihit- 

3 on. Alexander Buchan 

Edinburgh, April 9 

There is one consideration which jour correspondents, the 
secretary of the Scottish, rad the president of the British Meteo¬ 
rological Societies have equally overlooked, and which may 
seriouily affect the conclusions at which they amve as to the 
suitability of Greenwich for a first-class meteorological station. 
Since the year 1846 the temperature observations at Greenwich 
have beat made under conditions of exposure of thermometers 
which, whatever their merits' or dements, are not those usually 
adopted. In a paper published In the Quarterly Journal of the 
Meteorological Society (October, 1873) I have shown from the 
average of five years’ daily comparisons that the effect or the 
method adopted at Greenwich upon the mean annual tempcra'ure 
la to obtain a result o°'475 warmer than is obtained by the usual 
method This quantity is almost identical wiih the excess which 
Mr. Eaton attributes to the local consumption of fuel, an explan a. 
tion surely most inadequate Thus tlie discrepancy pointed nut 
by Mr. Eaton only serves to establish his opponent's case. Mr. 
Buchan on the other hand must be unaware thaL it u the eye 
observations alone, made from the revolving stand, that are relied 
upon for temperature results at Greenwich, and though fa 19 con¬ 
clusion would seem to be correct it does not seem posBiblc to 
sustain the argument by which he has arrived at it. 

Orwell Dene, Nacton John I. Plummer 


Cast-Iron 

I HAVE been shuck by Ihe statement I found m several books 

on physics that cast-iron expands when it gets cool As some of 
these books are used as text-books in schools 111 this country, 
and as this statement is contrary to the experience of all practical 
men wiih whom I have conversed upon the subject, I think the 
following translation of an article which appeared in Der Civil 
Tngenitvr, edited by K R Bornemann, in Freiberg, 1863, 
ix. Band, ij. Heft, p 2lg, may nol be uninteresting, explaining, 
as it seems to me fully, at least one of the facts on which lhe 
statement mentioned above apprara to be based, viz , the fact 
that cold inn swims in liquid iron -- II, M 

II At a meeting of the Association of Saxon Engineers which 
look place in Freiberg in August last year (1862) Mr If Gnu on, 
of Buckau, near Magdeburg, called the attention of the members 
to a phenomenon which had frequently been observed by him, 
but of which no proper explanation could be given at the time, 
viz., that pieces of cold cast-iron swim perfectly m molten iron 
The question was raided, to whal causes tins may be due, and as 
from ihe physical point of view it was thought an Interesting one, 

^it was suggested that experiments should be made in order to 
obtain a proper explanation thereof. 

" In consequence of this, M Centner, Inspector of the Jacobi 
Iron-worknear Mcisen, made such experiments, the result of 
which he communicated to the Association at a meeting on 
May 17, 1S63. The following is an extract of Mr. Centner's 
report — (Signed) W Tauhi-ri 11 ” 

11 Before anwenng this question I made some experiments in 
order to ascertain whether this swimming ia not caused by the 
ipecific weight of the body , by there I found confirmed that 
cold cast-iron weighs V* more than an equal volume of molten 
iron, for if a piece of cold cast-iron of 28 lbs. be used to form a 
mould, and if this mould be filled with molten iron, the new 
piece of metal Lhus obtained will only weigh 27 lbs Thu weight, 
of course, is also that of the liquid metal which was required to 
fill the mould, formed from a piece weighing 28 lbs. 

" For this reason, in making moulds for cast-iron, a measure 
Is used which is Vx longer than the ordinary measure, if the 
piece of iron to be formed is to have the full size of the ordinary 
measure. 

fl Repeated experiments with a mass of molten iron of 
2,000 lbs. gave me further proofs that the causes of this 
swimming must be other than the specific weight 

M For my experiments I used four bodies of cast-iron of diffe¬ 
rent shape*, but of the same volume, viz. a plate of 6" inches in 
the square and 1" thick, a cube of 3^", a cylinder of 4" diameter, 
rad y height, and a ball of 4" diameter. Each ot these four 
bodies measured 36" cube rad weighed 7 lbs. 

11 If the cause of the swimming were the specific weight, an 
, equal part of the volume qf all These bodies ought to remain 


above the surface of the liquid iron, but such Is not the cue at 
alL The volume above the surface of the liquid iron la different 
In each of the four bodies , It la greatest with the plate and 
smallest with the ball Thus It Is dependent on the shape and 
position of the surface which rests on the liquid iron 

" In order to come to the real causes of this swimming, I 
must tint remind the reader that in every hot liquid in an open 
▼easel, in consequence of the more rapid cooling at the aurface, a 
continuous current la originated, the interior hottest parts ascend¬ 
ing and the exterior colder ones descending ; and thus a more or 
less visible movement or agitation is produced In the mail, 
Such currents occur in every ma*s of molten iron, and are there 
especially remoikable in conaequence of a contemporaneous 
ascension and reparation of Blags, which, when they have 
arrived at the surface, are generally pushed towards the edges. 

11 If a solid piece of iron be put on the liquid mass the former 
gets at once healed at the expense of the latter ; the portions of 
water and of air which are contained in the solid piece get ex¬ 
panded rad expelled with considerable force, thus forming a 
current in opposition to the ascending one above mentioned 
" This expulsion of air and water may even caure dangerous 
explosions, if the usual precaution is neglected to warm the solid 
piece somewhat, before it 11 brought into contact with Lhe liquid 
mass. 

11 Now there is m doubt that these opposite forces alone are 
able Lo raise the heavier sclid piece more or less according to the 
more or leas favourable surface it presents. 

11 But besides this there is to be taken into consideration that 
Ihe overweight of the solid piece of iron is diminished by the 
previous heating which when the solid piece comes into contact 
with lhe liquid u at once augmented and that the proportion of 
heat of the molten non to that of lhe solid piece must to some 
extent have an influence on the more or less deep immersion of 
the lalter, 

“ A funher cause, although a slight one, of this swimming of tha 
solid piece is the cohesion of the liquid iron , but at any rate this 
becomes of some importance in conjunction with the above-men¬ 
tioned continuous ascending of Blags which collect undex Lhe 
swimming body and retain partly the air expelled by the latter, 
helping in this way to keep it afloat. 

“ Solid cast iron being heavier than an equal volume ol 
molten iron, the overweight of each of the fom bodies used for 
my experiments 11 consequently only J lb, and m the present 
case 11 is therefore only this one quarter of a pound which the 
above-mentioned opposite forces nave to lift within areas of 11" 
to 36" square in order to keep the body swimming 

"On increasing ihe sire ui the solid bodies, however. It will 
be easily understood that A limit to this swimming will soon be 
reached, and indeed I accidentally found this limit on my fust 
trial in quadrupling Lhe sizes of the four bodies 10 that each of 
them weighed 28 Ins ; for all the bodies with Lhe exception of 
Lhe plate which wns 12" in tlie square and 1" thick went to the 
bottom. The plate on being put genily on the liquid mass was 
just kept afloat, but its aurface waa a little below the surface of 
the molten iron, i lb. overweight therefore with a surface of 
12" in the square could scarcely be kept swimming, 

"lhe behaviour of the other three bodies at the bottom was 
remarkable in consequence of a continuous vehement ebullition 
accompanied by the shooting out of long white brilliant flames, 
and these phenomena can only be attributed to the water and 
air expelled by the heal 

11 These experiments with bodies of 28 lbs weight show therefore 
that above Lins weight, without giving to the body a mare favourable 
aurface than fa" in the square, these bodies do not what is pre- 
perly called swim in the sense iliat part of the solid body is kept 
above the level of lhe liquid. For if the bodies, for instance the 
boll, the cube, and lhe cylinder on being moved, rise and fall a 
Little alternately, this can no longer be called Bwimming, for it is 
just the transition from oveiweight to equilibrium. 

11 That the greater or lesser degree of density of the different 
sorts of iron will also exercise an influence cannot be doubted. 

"Less fortunate but still interesting was an experiment which 
I mode with four pieces of zinc of the same shapes as Lhe pieces 
of iron on 200 lbs of liquid unc, when with the pieces of 7 lbs 
each the aame thing took place u with the cast-iron pieces of 
28 lbs each on liquid iron, viz., the plate waa just kept afloat 
and die three other bodies went to the bottom. 

11 With zinc, therefore, this phenomenon of swimming does not 
occur with such heavy bodies as with iron, and this may bo 
explained by Lhe fact that with zinc, in consequence of the much 
smaller difference of temperature between the liquid and the 
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■olid body, the nrtc&ta mentioned above with reference to the 
iron muit neceuuily be fir leu strong. 

“With similar modifications according to the temperature 
required for their liquefaction the swimming takes place with all 
other metals/' 

Tycho Brahe’a Portrait 

In Nai urk (vol xv., p 406) u published a copy of a portrait 
of Tycho Brahe in the possession of Dr, Crompton of Man¬ 
chester. Although it seems, from the Inscription in the corner, 
that Lhe portrait is a contemporary one, there does not appear 
to me to be sufficient reason for preferring this portrait, of the 
origin of which nothing whatsoever is known, to others of the 
same date. Both Tycho’s “ Epistalae 11 and 11 Mechanics " con¬ 
tain on engraving by J. D Geyn from the year 1586, and if the 
newly-discovered portrait really (as conjectured by Dr. 
Crompton) should nave been painted to be engraved for the 
11 Mechanic*," it can hardly have been considered a good Lilte- 
new, as the engraving by Geyn was preferred The Tatter is 
very like the portrait on Tycho's laige wall-quad rant, of which 
an engraving in the 11 Mechanic* 11 gives us an idea, and which 
Tycho himself mentions with the following words:—“Hanc 
effigiem magna solertia expressit Thobias Gempeilmns eximius 
srtuex (quem me cum Augusta Vindelicorum m Donum olim 
reccpcram) idque (am compel enter, ut vix similior darl point. 1 ’ 
This portrait is from 1587. 

The Royal Gallery at Frederiksborg (about twenty English 
miles from Copenhagen) contained a fine portrait of Tycho 
Brahe, which unfortunately was burned in the great fire in 1859, 
when so much of that beautiful caaile was destroyed. It agreed 
on Lhe whole with the two above-mentioned portraits, while the 
long narrow face on the Manchester portrait shows baldly any 
resemblance to the features on the others. I may also add, that 
the fine monument erected by Tycho Brahe’s heirs in the church 
in Prague (Tcrakirche), where he was hurled (of which I have 
teen m copy in Copenhagen), is very like Ceyn’s and Gemperhn’s 
engravings. 

The article winch accompanies the portrait in NATURE con¬ 
tains several small mistakes, which perhaps alto occur ra 
Brewster’s " Martyrs of Science 11 Tycho was not bom m 
Sweden but in Denmark, as the province of Schanen (with the 
island of Hven) belonged to the latter country from ancient 
times and up to 1660, and he waa of an ancient Danhih noble 
family. Ilia castle waa called Uraniborg ” (Latin Urani- 
bmgum, the Celestial Castle), the Observatory n Sljerneborq ” 
(Stellwbiuguin). J L E. Dreylr 

Observatory, Birr Castle, Ireland 

Yellow Crocuscn 

Can any of your readers elucidate this problem > When, a 
fortnight ago, the yellow crocuses (lowered, the sparrows all at 
once made a terrible onslaught upon them 1 found the gardener 
in Lincoln's Inn Gardens one day mourning over a fine line of 
crocus plants, every flower or which waa in absolute rums All 
the work of the Bp arrows, he said I 'have seen them, too, on 
the flower-boxes in my windows here frequently, tearing at the 
crocui blooms. Yet now, later, the blue and striped crocuses 
ore blowing, and the sparrows leave them altogether untouched. 
'What is there in the London bloom specially that attracts the 
London sparrow ? The taste is, I think, peculiar to the town 
bird. In gardens at a distance from, and immediately around, 
London, I have watched plenty of vellow crocus blossoms, not one 
flower or which hoi been attacked 

Gray’s Inn, April 6 Alfred George Renshaw 

Tropical Forests of Hampshire 

IN Mr J. Starkie Gardner’s lecture on The Tropical Forests 
of Hampshire (Nature, vol. xv p. 232), the following state¬ 
ment occun which is open, 1 think, to considerable question -— 
11 All the ihipworms generally known to ua live only in salt¬ 
water, and are so delicately organised that the slightest rnutture of 
fresh-water instantly kills them." This sweeping assertion is 
partly qualified by auusicn to the occurrence of a species described 
by Mr. George Jeffries as inhabiting Tie sh-water, and the / act of 
bored wood being found 300 miles up the Gambia River; still 
as Mr. Gardner speaks o! these facts as a ■■ theory ” still in need 
of verification, I would point out that no waters are more infested 
with the shipwonn than the deltas of tropical riven wherein the 
water is often largely brackish if not potable. 

My own experience is confined to the delta of the Irawadi, a 


tangled,maze of creeks, the waters of which are brackish g salt 
for about a third of the year, and slightly so, and even potable, 
during the other months. The large canoes, however, whleh 
traverse these creeks are much injured by some species of ihip- 
worm, and so little does the easy remedy of exposing them Jo 
fresh-water answer, that the tiirmese are m the habit of firing 
their bottoms from time to time; opportunity Is taken of a high 1 
spring tide to get the boat well on shore. The ends ore sup¬ 
ported on blocks of wood, and a shallow saucer-shaped cavity is 
made underneath which is filled with straw or other combustible 
matter, which gives a fierce but short-lived flame. Fin u now 
applied and the bottom of the boijt is for some minutes kept 
wrapt in flame, which steams the worms to death in their holes. 

1 cannot recall any instances of bored wood well above the tide¬ 
way, but wherever the water is occasionally brackish, thus far 
the worms Bcem capable of settling. What species occur in 
Tegu I cannot say. Percival Wright has described Nausitora 
dunhpei from the nvera or Eastern Bengal, and it may not im¬ 
probably extend to the Irawadi delta, as ffovaculma gangetica 
and a species of Scaphula closely allied to the Gangetic species 
do. The two Binnese species or Scaphula are boLh estuary 
forms, whereas the type 01 the genus in the Ganges is found h 
thousand miles frnm the sea, which suggests the plasticity of 
same species, which if met with fossil would be unhesitatingly 
regarded ns marine. W, Theobald, 

Camp, Jbilum District Geological Survey of India 

Hog Wallowa or Praine Mounds 

In Nature (vol. xv, p 274), Mr Wallace quotes a letter 
from his brother in regard to the so-called llog-wallows of 
California, in which their origin is ascribed to dtbns left at the 
broad foot of a retiring glacier modified by the erosion of innu¬ 
merable issuing nils, and asks if this structure 1% known to occur 
elsewhere As I have observed the same for mail on in many 
arts of the Pacific slope and have tned to explain it, 1 hope 
may be allowed to say a few words on the subject 
The peculiar configuration of surface so well described by Mr. 
Wallace, ii very widely diffused in Amcnca, and has beqn 
described under different names. In California the mounds are - 
called Hog-wallows, but ebewhere they are known as Prairie 
mounds Ibis latter is the better name since they are found 
only in grassy, treeless, or nearly treeless regions 1 hey occur 
over muLh of the Piaine region or "flams 11 east of the Rocky 
Mountains; also over portions of (be basin region, in Ari¬ 
zona ; also over much of the bare grassy portions of California, 
e A*, along the lower foothills of the Sierra and adjacent por¬ 
tion! oj the San Joaquin plains; also over enormous areas in 
Middle Oregon, on the eastern slope of the Cascade mountains, 
an undulating grassy region ; alio on the level grassy Prainei 
about the southern end of Fugit Sound, Washington territory. * 
They have been ascribed to the most diverse causes. In Text*, 
where they are very small, Prof Hilgard thinks they are ant* 
hdis In Arizona, where they are aLso imperfectly developed, 
Mr. Gilbert thinks they are the ruined habitations of departed 
Pratrit dag* In some portions of California, alto, where they 
are small, they have been popularly ascribed to burrowing squir¬ 
rels. In the Prairies, about Tugit Sound, where they are splen¬ 
didly developed, their great size and extreme regularity has 
suggested that they are burial mounds, and that the Prairies are 
veritable cities of the dead It is possible that the cause may be 
different in different places, but 1 am sure that no one who has 
examined them in California, and especially in Oregon and 
Washington, can for a moment entertain any of these theories 
for the Pacific slope. 

In a paper 11 On the Structure and Age of the Cascade Moun¬ 
tains, ” published in the American Journo} lor March and April) 
1874, p, 167 and p. 259, among some miscellaneous points 
suggested hy the main subject m hand, I discuM this one of Prairie 
mound. I there attribute them to surface erosion under peculiar 
conditions, these conditions being a bare country and a drift-soil 
finer and more movable above and coarser and less movable below* 
Erosion removes the finer top-soil, leaving it only in spots , The 
process once commenced, wtfeda and shrubs take possession of 
the mounds as the best soil, or aomctimes as the driest spots, and 
hold them, preventing or retarding erosion by their roots, In 
some cues, perhaps in most cases, a departing vegetation, i.e , a 
vegetation gradually destroyed by increasing dryness, seems to 
be an important condition For my full reasons for holding thu 
view 1 must refer the reader to my paper, but I may say in 
paiaing that in the bare hilly regions of Middle Oregon) on the 
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emit rid* of tbe Cascade Mountain!, every stage of gradation 
may be traced from circular mound*, through elliptic^ long 
elliptic, to ordinary erosion furrows and ridges. 

Mr. Wallace uki in conclusion -whether bo extensive and uni¬ 
form a deposit could be due to glaciers alone, or is it necessary 
to suppose submergence f 

In answer I would uy that nothing n to me more puzzling 
than ihe drift deposits on the Pacific slope, and I suppose ihe 
same is true everywhere. The prairies about Tugit Sound have 
evidently been submerged during the Champlain e| och, and I 
lupposethc mound structure to have been formed after emer¬ 
gence, and the exceptional perfection of the mounds in that 
region may be due to this fact. But there is not the slightest 
evidence of submergence in the mound region of Oregon. All 
the high, bare, grassy, hilly, eastern slopes of ihe Cascade 
Mountains are covered evenly with a pebble and boulder drift, 
graduating upwards into a finer top soil, From this surface soil 
are carved the mounds, which cover hill and dale so thickly that, 
viewed from an eminence the whole face of the country seems 
broken out with measles This universal drift-covering, twenty 
to thirty feet thick over thousands of square miles, 1 know not 
what lo call It, unices it be the moraine profondt of an ice- 
sheet. Joseph Le Conte 

University of Cal., Oakland, Cal , March 6 

OUR ASTRONOMICAL COLUMN ~~ 
Winnecke’s Comet, 1877, II.—In a note by Prof. Winneckc 
in M, Leverner's Bulletin of April 13, it is remarked wiili respect 
to Ihe elements of the comet discovered by him on April 5, M a 
great analogy exists between these elements and those of the 
comets 1827, II , and 1852, II, and it acquires a certain import¬ 
ance from the fact that the intervals are nearly equal," 

The second comet of 1827 was discovered by Pons at Florence 
and Gambart at Marseilles, on June 20, and was observed at 
Florence until July 21 ; the original observations will be found 
in Astron. Nach , No 128. The best orbit ib by Heiligenstein 
'The second comet of 1852 was detected by M. Chacornac at 
Marseilles on May 15, and was observed at Vienna till June 8 
On the suggestion of d'Arrest, the elements were calculated by 
If art wig, without any assumption as to the eccentricity, and the 
resulting orbit proved to be a hyperbola, which, as d’Arrest 
remarked, rendered the identity of tins comet with the second 
of 1827, which had been suspected by several astronomers very 
unlikely Now, however, that a comet has made its appearance 
after a like interval with elements bearing a certain resemblance 
to those of the comets of 1827 and 1852, it may not be without 
'^interest to examine into the possibility of identity a little further. 
The elements of the three comets may be taken to be as 
follow :— 

I 0 fl 7 i ft If i b 77 i II 

T June 7 84 . April 19*58 April 18 14 

* 297 0 3i'*7 o'*6 .. 252 0 o'o 

ft , 318“ 10'5 .. 317' 8 j *4 317 ° 5i'3 

i . 43 0 38' 8 48° 52**9 56° 42' 7 

q O 8081 O 9050 0*9283 

The motion is retrograde 

It Is evident from a comparison of the three orbitB that if they 
applied to the same comet, great perturbation must have taken 
place between the successive returns, the line of apsides In par¬ 
ticular having considerably retrograded, and the Inclination of the 
orbit incruicd by several degrees. This suggest! an examination 
of the pat® of the comet near the nodes with respect to proxi¬ 
mity to the orbits of the planets 
Asiuming tbe mean of the two Intervals for the period of 
revolution, we have 24*93 y wrs p and lor the semi-axis major 
8*5338, and taking as sufficient for our present purpose the peri¬ 
helion distance of 1853, the angle of eccentricity is 63° 22' 4, 
Hence it will be found that Lhe radius-vector at the ascending 
node is 1*0008, which is leu than o 013 from the orbit of the 
earth, but to bring the two bodies together at this point the 
passage through perihelion must take place about September 3, 
v which Is not the cose In any of the above years, At the oppo- 
. Bite node the radius-vector is "5*966, not so very much greater 


than the radius-vector of Jupiter iu the same longitude as 
to forbid the hope of finding a much closer approach Accord¬ 
ingly on calculating the distances at different points of the orbit 
about the descending node, it appears an the assumption we 
have made with regard to ihe period of revolution, that in helio¬ 
centric longitude 139" the comet would be distant from the orbit 
of this powerful planet only 0*15 of the earth’s mean distance 
from the sun, and it would arrive in rhis longitude about 480 
days after perihelion passage, and therefore at the end of Sep¬ 
tember, 1S2S, and the middle of August, 1853, but at these 
times the heliocentric longitude ol Tupiler was about 232* and 
265° respectively, and the planet was far removed from lhe 
comet in both years. 

The case Is a very cunous ore and possibly unique of Its 
kind : similarity of elements at three epochs separated by very 
nearly equal intervals, and on the assumption of a corresponding 
period of revolution, a very near apparent approach to the 
planet which so greatly disturbs the cometary orbits, yet action 
to account for outstanding differences of elements, could not have 
taken place on either occasion of the comet’s passage through 
the part of its orbit where'great perturbation would be looked for, 

A New Comet. —On Monday morning telegraphic Intimation 
of the discovery of a new comet by M Borrelly on the evening 
of the 14th reached England from Marseilles, and its position 
was determined the same night at Mr. Barclay's Observatory, 
Le) ton. The place is thus given in M. Borrelly's telegram — 
April 14, at Qh. 30m, R.A. 16 0 31', N P.D 34° 56’; daily 
motion in R.A. + 120', m N P D, — 50'. On the i6ih the 
comet was visible enough in a large-sized Berlin "(ometen- 
sucher,” but was not a bright object m such an instrument. 

Observations at Cordoba —Dr. B. A Gould, director 
of the National Observatory of the Argentine Republic at 
Cordoba, writes with respect to several objects to which 
allusion has been mode in thu column Referring to /« 
Doradus—after remarking that it was noted ai 5 in. by 
Lacaille, 6 m, by Rumker or Dunlop about 1825, and 
8} m. or 9 m, by Moesta, between February i860 and January 
1865, Dr Gould says : 11 Our observations of it here have been 
on the following dates *—1870, Dec. 27 ; 1871, Jon. 19, 30, 
March 16, April 13; 1873, March 7, on which days it wri 
looked for in the work upon the Uranometry. Also it has been 
observed with the mendian circle 1874, Jan. 12, 26; 1875, 
Jan 5, 9, II, 20; 1876^ Jon 5, Feb 12, 14 Some difficulty 
was experienced in recognising it on aecounL of several other 
stars of Lhe some order of brightness being situated in its im¬ 
mediate vicinity. The identification was confirmed, however, 
as soon aa the equatorial telescope was mounted. The estimate* 
of magnitude were from 8 to 8J, but 1 rce no reason to believe 
that it has changed since December 1870 * * Mr Thome 

estimated it as 83 m. last night" (Mari.h 3). Dr. Gould 
proceeds, “ While writing, let me add a word regarding the red 
star in Sculptor, mentioned in the same number of Nature, 
Thu is one of the most intensely red stars which I know in the 
sky But I should neither call it orange-red 1 nor 'red purple/ 
nor ‘coulcur ruse,’ but a brilliant scarlet. In buch case*, how¬ 
ever, different eyes bear different witness, and different indivi¬ 
duals express themselves very differently to communicate the 
same idea," Dr. Gould intends at Lhe earliest opportunity, to 
obtain numerical values for this and some other atari, by means 
0/ a Zohlner’s colorimeter. The star to whldh we are alluding 
L 5inR.A ih. 2imL iqs, N.P D. 123" 11' 48" for 1874*0, accord¬ 
ing to observations at Cordoba. 

The cluster y Argus, respecting which Giilis reported changes 
since Sir John HerecheVs observations, has lx*en photographed 
several times, and Dr. Gould adds that he has similarly eight 
pistes of if Argus and its surrounding stars—of which a very 
large number are secured upon Ihe photograph by on expon re 
of eight or ten minute!. 
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7 YPICAL LA WS OF HEREDITY 1 
III. 

I F a graphic representation is desired, which will give the 
absolute number of survivors at each degree, we must 
shape the rampart which forms nature’s target 10 as to be 
highest in the middle and to slope away at each side 
according to the law of deviation. Thus Fig. 6 represents 
the curved rampart before it has been aimed at; Fig. 7, 
afterwards, 

1 have taken a block of wood similar to Fig. 4, to repre¬ 
sent the rampart; it is of equal height throughout A 
cut has been made at right angles to its base with a fret¬ 
saw, to divide it in two portions—that which would 
remain after it had been breached, Fig. 5, and the cast 
of the breach. Then a second cut with the fret-saw has 
been made at right angles to its face, to cut out of the 
rampart an equivalent to the heap of pellets that repre¬ 
sents the original population. The gap that would be 
made in the heap and the cast that would 611 the gap are 
curved on two faces, as in the model. This is sufficiently 
represented in Fig. 7, 

The operation of natural selection on a population 
already arranged according to the law of deviation is 
represented more completdy in an apparatus, Fig. 8, 
which 1 will set to work immediately 

It is faced with a sheet of glass The heap, as shown 
in the upper compartment of tie apparatus, is three inches 
in thickness, and the pellets rest on slides. Directly below 
the slides, and running from side to side of Lhe apparatus, 
is a curved partition, which will separate the pellets as 
they fall upon it, into two poitions, one that runs to waste 
at the back, and another that falls to the front, and forms 
a new heap. The curve of the partition is a curve of 
deviation. The shape of this heap is identical with the 
cast of the gap in Fig. 7. It is highest and thickest m 
the middle, and it fines away towards either extremity. 
When the slide upon which it rests is removed, the pellets 
run down an inclined plane that direcLs them into a frame 
of uniform and shallow depth. The pellets from the deep 
central compartments (it has been impossible to represent 
in the diagram as many of these as there were in the 
apparatus) will stand very high from the bottom of the 
shallow frame, while those that came from the distant 
compartments will stand even lower than they did before. 
It follows that the selected pellets form, in the lower 
compartment, a heap of which the scale of deviation is 
much more contracted than that of the heap from which 
it was derived. It is perfectly normal in shape, owing to 
an interesting theoretical property of deviation (see for¬ 
mulae at end of this memoir) 

Productiveness follows the same general law as sur¬ 
vival, bping a percentage of possible production, though 
it is usual to look on it as a simple multiple, without 
dividing by the 100. In this case the front lace of each 
compartment m the upper heap represents the number of 
the parents of the same class, and the depth of the parti¬ 
tion below that compartment represents the average num¬ 
ber that each individual of that class produces. 

To sum up. We now see clearly the way in which the 
resemblance of a population is maintained. In the purely 
typical case, each of the processes of heredity and selec¬ 
tion is subject to a well-defined aod simple law, which 
I have formulated in the appendix. It follows that when 
we know the values of i° in the several curves of family 
variability, productiveness, and survival, and when we 
know the co-efficient of reversion, we know absolutely all 
about the ways in which that characteristic will be dis¬ 
tributed among the population at large. 

I have confined myself in this explanation to purely 
typical cases, but it is easy to understand how the actions 
of the processes would be modified in those that were 


npt typical Reversion might not be directed towards 
the mean of the race, neither productiveness nor survival 
might be greatest in the medium classes, and none of 
their laws may be strictly of the typical character. How¬ 
ever, in all cases the general principles would be the satne. 
Again, the same actions that restrain variability would 
restrain the departure of average values beyond certain 
limits. The typical laws are those which most nearly 
express what taxes place in nature generally; they may 
never be exactly correct in any one case, but at lhe same 
time they will always be approximatelv true and always 
serviceable for explanation. We estimate through their 
means the effects of the laws of sexual selection, of pro¬ 
ductiveness, and of survival, in aiding that of reversion 
in bridling the dispersive effect of family variability. They 
■how us that natural selection does not act by carving 
out each new generation according to a definite pattern 
on a Procrustean bed, irrespective of waste. They: also 
explain how small a contribution it made to future gene¬ 
rations by those who deviate widely from the mean, either 
in excess or deficiency, and enable us to calculate whence 
the deficiency of exceptional types is supplied. We see 
by them that the ordinary genealogical course of a race 
consists in a constant outgrowth from its centre, a con¬ 
stant dying away at its margins, and a tendency of the 
scanty remnants of ail exceptional stock to revert to that 
mediocrity, whence the majority of their ancestors origin¬ 
ally sprang. 

Appendix. 


I will now proceed to formulate the typical laws In 
whaL has been written, i° of deviation has been taken 
equal to the “ probable error " = CXo 4769 in the well- 


known formula y 


cjw 


. £ 


According to this, if 


x — amount of deviation in feet, [inches, or any other 
external unit of measurement, then the number of indi¬ 
viduals in any sample who deviate between x and x + 0 x 

will vary as c 8 x (it will be borne in mind that we are 
for the most part not concerned with the coefficient in the 
above formula). 

Let Lhe modulus of deviation ( c ) in the original popula¬ 
tion, after the process has been gone through, of convert¬ 
ing the measurements of all its members (in respect to 
the characteristic in question), to the adult male standard,^ 
be written c a . 

1. Sexual selection has been taken as «//, therefore 
the population of f ‘ parentages M is a population of 
which each unit consists of the mean of a, couple 
taken indiscriminately. This, as well known, will con¬ 
form to the law of deviation, and its modulus which 
we wili write c x has already been shown to be equal to 

' • 

*/ 2 

2, Reversion is expressed by a fractional coefficient of 
the deviation, which we will write r. In the u reverted” 
parentages (a phrase whose meaning and object have 
already been explained) 

y- 

rc Vir 


In short, the population, of which each unit is a reverted 
parentage, follows the law of deviation, and has its modulus, 
which we will write c v equal to rc v 

3. Productiveness —We saw that it followed the law of 
deviation \ let its modulus be written/ Then the number 
of children to each parentage that differs by the amount of 
x from the mean of the parentages generally (1 ■*., from the 

mean of the race), will vary as e T 5 ; but the number of 


■ Lfotun deliTand it tha Royal Institution, Friday moln| ( February 
9, by Francis Gallon, F R.8 Continued from p 


such parentages vanes u r , therefore if each child 
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absolutely resembled hli parent, the number of children 

who deviated x would vary as * “ X e c * 9 or as 

# “ + Hence the deviations of the children in 

their amount and frequency would conform to the law, 
and the modulus of the population of children in the sup¬ 
posed case of absolute resemblance to their parents, 
which we will write r a , is such that— 

We may, however, consider the parents to be multiplied 



* 11* g 


and the productivity of each of them to be uniiorm. 1 l 
is more convenient than the converse supposition and ir 
comes to the same thing- So we will suppose the reverted 
parentages to be more numerous but equally prolific, in 
which case their modulus will be c Zr as above. 

4. Family variability was shown by experiment to 
follow the law of deviation, its modulus, which we will 
write v , being the Same for all classes. Therefore the 
amount of deviation of any one of the offspring from the 
mean of his race is due to the combination of two influ¬ 
ences, the deviation of his " reverted ” parentage and his 
own family variability , both of which follow the law or 
deviation. This is obviously an instance of the well- 
known law of the " sum of two fallible measures ” (Airy, 
"Theory of Errors,’’ ^ 43) Therefore the modulus of 
the population in the present stage, which we will write 
c v is equal to * (v* + 

5. Natural selection follows, as has been explained, the 
same general law as productiveness. Let its modulus 
be written s 3 then the percentage of survivals among 
children, who deviate x from the mean, varies as 

e /a , and for the same reasons as those already given, 
its effect will be to leave the population sull in conformity 



Fig 7 


with the law of deviation, but with an altered modulus, 
whidftpre will write <r s , and 





Putting these together we have, starting with the origi¬ 
nal population having a modulus — c 0 .— 

I. C\ - 1 c a . 

VI 


*<■- Vl/nS!; I- 
*«*- V1 + ':>■ I- 


5 > 



j^i 1 
J J + 


i- 


And lastly, as the condition of maintenance of statistical 
resemblance in consecutive generations — 

6 . q * 

Hence, given the coefficient r and the moduli v t / 9 1, 
the value of c a (or r a ) can be easily calculated. 

In the case of simple descent, which was the one first 



Flu B 

considered, we have nothing to do with c ot but begin from 
Cy Again, as both fertility and natural selection are in 
this case uniform, the values of/and s are infinite. Con¬ 
sequently our equations are reduced to— 

<1-^1. c* = V {v’ + *,*} i 



CARL FRIEDRICH GA l/SS 
Born April 30, 1777, Died February 33, 1855. 1 

T )E MORGAN in hu “ Budget of Paradoxes " (p. 187), tells 
^ the following itory *—The late Fronds Baily wrote a sin¬ 
gular book, “Account of the Rev. John Flamsteed, the first 
Astronomer-Royal " it was published by the Admiralty for 
distribution, and the author drew up the distubution list 

1 Wa adopt tha dale given by the Baron Sartoriua van WaltanhauMn in 
hii il Giw Zum GedAchtoiu." Lcipugi 1B56 Encyelopediita and other 
authorities are pretty equally divided beivecn this date and Apriliy All 
tha English Cyclopedias we have consulted, with the exception of Chambers'■ 
(>874)1 Rive April *3 We may aho mention dial on the lut of students ax 
the Collegium Carotinum tlie name 11 Johann Friedrich Karl Gauu. We 
have followed Genes himself in our heading 


C C 2 
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Certain rumours led to a ran upon tha Admiralty for copies. 
11 The Lordi mere in a difficulty ; but on looking at the lilt they 
■aw names, u they thought, which were bo obscure, that they 
had a right to aaiume Mr, Bally had included persons who had 
no claim to such a compliment os presentation from the Admir¬ 
alty. The secretary requested Mr Baily to call upon him. 1 Mr. 
Bally, my Lords are inclined to think that some of the persons 
in this list are perhaps not of that note which would justify their 
lordships in presenting this work. 1 1 To whom does your ob¬ 
servation apply, Mr Secretary. 1 'Well, now let us examine 
the list; let me see , now—now—now—come I—here's Gauss 
— mho's Gams f 9 * Gauss, Mr. Secretary, u the oldest mathe¬ 

matician now living, and is generally thought to be the greatest.' 11 
Their Lordships ultima tel 7 expressed themselves perfectly satis¬ 
fied with the lut. Who then was Gauss ? He was the son of a 
bricklayer at Brunswick, and it was the wish of his father that 
the boy should be a bricklayer too, The lad, however, was 
another Pascal, 1 and early showed a marvellous aptitude For 
calculation, indeed he might be said to have “lisped m 
numbers," for he used jokingly to say that he could reckon 
before he could talk, When scarcely three years old he pointed 
out the inaccuracy of an account, "Vater, die Rechnung 1st 
falicb, es macht soviel," and Lhe boy was right. At the public 
school of Buttner he soon attracted the attention of Bartels, sub¬ 
sequently Professor of Mathematics at Dot-pat, and father-in-law 
of Struve, by whom he was brought under the noLice of Charles 
William, the reigning Duke of Brunswick The Duke became 
Gauss's good friend, and sent him in 179a 3 to lhe Collegium 
Carolinum, much against the father's wish. Having nothing 
more to learn from the processors here, he went in 1795 ■ to 
Gbttingen, as yet undecided whether to puriue philology or 
mathematics Kaeslncrwaa at this time mathematical professor, 
of whom Gauss said - : "He was the first of geometers among 
poets and first of poets among geometers. 11 

Here, too, he was independent of his teachers, and having 
made several of his greatest discoveries in analysis (the Higher 
Anthmetic especially became his favourite study, and he called 
it a divine science, " Mathematics, the Queen of the Sciences, 
and Arithmetic, the Queen of Mathematics " 4 ), henceforth he 
made mathematics the main study of his life 

Having finished his college course, he returned to Brunswick, 
and in 1798 repaired For a short time to Helmstadt to consult 
the library there Again the next year wc find him at Helm- 
stadt, and he is now able to improve his acquaintance with 
Pfaff, having had only an hour or two of intercourse with him In 
the previous year, and the two mathematicians were much to¬ 
gether, the probability being that Gauss communicated more 
than he received 1 

In 1807, whilst a private teacher at Brunswick, the Emperor 
of Russia offered him a chair at the Academy of St Pctenourg, 
but by the advice of Olbers he declined the appointment 0 On 
July 9 In this year he w as appointed the first director of the new 
Gottingen Observatory and Professor of Astronomy in the Uni¬ 
versity. His life henceforth was spent at GoUuigcn, in the 
midst of continuous work'; in other respects it was quite unevent¬ 
ful. From the year 1828, when he was invited to Berlin by 
Humboldt to attend a meeting of natural philosophers in that 
dty, he never left his university until 1854, in which year rail¬ 
way communication was opened up between Hanover and 

• cf. Prof H J ;.i Smith's Presidential Address, Fron-ttitngi of London 
Mathematical Society, vol vm p iS, and Larrouse At the age nf ten he 
was acquainted with die binomial 'theorem and die theory of infinite series,, 
“ Gbubb Z Gcd/'n 13 

" 11 Gauss Zum Gedfl Junius,”p 15 Roy, Ast Soc Monthly Notices, 
vol. xvi pp Bo-Bj Tarroiuc, " Grande Dictionnaire," Paris, 1877, gives 
erroneously 17B9 

1 Larrouse and Michaud’* “ Biographic Univenclle," Paru, 1856, both 
grva this date 1794, see also Roy Ait Soc Monthly Notices. 

* 11 Gauss Z, Ged pp 79, 86 

3 Roy Abt hoe. Notices point out that the Idea that Gauss studied under 
FfaJT is an erroneous one Thu error occurs in Lhe 11 Encyclopedia Brit 
lBjfi ( 1 th edition) Laplace, when asked who was the greatest malhema- 
riaan in Germany, replied, Pfaff his interrogator ns id he should have 
thought Gauss was *' Oh/* replied Laplace, M PfafT cut bien le plus grand 
maLhtfmiticiBn da 1 'AUcmague, main Gsuu ast le plus grand malntfmalicun 
de 1'Eli rope. 11 The statement that Gauss graduated at Helmstadt ill 1709 
{Proceedings of Roy Soc,, vol vu p jgfl) u erroneous', see "Gauss Z 
Oed,,” p ai. The degree was conferred upon him m abseniiA No infer, 
nation upon this point 11 given either in Poggendorff, a< Biog Lit Hand- 
vonerfatich,’ 1 Leipdg, iBdj, or in the CM/ingiscAo gelt hrtr Anaeigtn (3rd 
vol. for 1B35J 

8 Olbera, in a letter to Heeren. stales that Gauss had a marked objection 
to a mathematical chair j hia desire was to obtain the post of astronomer at 
an observatory, In order that he might spend all his time upon hla observa¬ 
tions and his profound studies for tha advancement of science 


G titling en . 1 Hu life vu poised u a simple and Regular 
manner, be enjoyed good sound health id spite of the fatipun of 
night observations, fie seldom required a physician until a few 
months before hu death, when he suffered much from asthma, 
which was subsequently complicated by the tecenlon of dropsy. 
So poised away in hlis seventy-eighth year. Gauss, one of the 
greatest lights of the present age, a mathematician worthy to be 
placed on the same high platform as Archimedes and Newton . 1 

We are told that hu tastes were simple (he never wore 
any of the numerous decorations which were showered down 
upon him), and Lhat he had the fall knowledge, which men 
of geniqi often have, of his superiority to the mass or 
mankind. 1 Though he looked upon mathematics as the prin¬ 
cipal means for developing human knowledge, 4 he yet fully 
recognised the beneficial influence of an acquaintance with 
classical literature. He hod indeed a wonderful faculty for the 
acquisition of languages; he was acquainted with most of tha 
European languages, and could speak many of them well. 9 At 
the age of nxty-two be commenced the study of the Russian 
language, and mastered it in two years. He took a great 
interest too in politics to within a few weeks of hia death. Hla lec¬ 
tures, in which he adopted the analytic method, were exceedingly 
clear expositions ; In them he liked to discuss the methods mid 
the roadi by which he bad arrived at hie great results He re¬ 
quired the closest attention, and objected to the taking of notes, 
lest his hearers should lose the thread or his argument, The 
students seated round the lecture-table listened with delight to 
the lucid and animated addresses of their master , addresses 
more resembling conversations than set lectures. The chief 
figure in this group stands before us with clear, bright eyei, the 
right eyebrow raised higher than the left {more Astronomorum), a 
forehead high and wide, overhung with grey locks, and a coun¬ 
tenance whose variations were all expressive of the great mind 
within. 4 We can wel l understand how his pupils reverenced 
him and never forgot these meetings. Gauss was always ready 
to converse even with persons unacquainted with the subjects he 
had made his own, and lus animation in doing so bore evidence 
to the delight he took in the contemplation of nature. It was 
this feeling that led him a short time before hu death to have 
engraved at the foot of hu portrait the following lines as express¬ 
ing best the philosophy of his ideas and of hu writings 

"Thou, Nature, art my Goddess, to thy laws 
My services are bound 1 " 

‘’Gauia. Z Ged p 79 Bliakspcare, King Lear, Act 1 Scene 11 

The full Jut of Gauss'*. writings would fill many of our 
columns ; there Is a list on columns 854-857 of Poggendorff, 
Larrouse gives a very full list also, but the mast complete lut we 
know, not including the larger works, is given in the Royal 
Society’s Catalogue of Scientific Papers. The titles are given 
of 124 papers 

One of Gauss's earliest discoveries is the "method of least 
squares." Thu method, though first published by Legendre, 
was applied by Gauss as early as the year 1795. 7 It is some¬ 
what remarkable that Gauss has devoted so few memoirs to 


1 He is laid never to have slept from under the roof of hia own observatory 
but on the one abov*-named occasion, and in tha last-named year, t e , the 



p. 61, 

iTo um the words or Gauss's successor at GOUinyon. A great living 
FngUsh mathematician uys “ The mathematician liven long and lives 
young ; the wings of his soul do no! early drop off, nor do its pons become 
dogged with the earthy particles blown from the dusty highways of vulgar 
life ,T (Dr Sylvester's aadre^i nt the Exeter Meeting of the British Ainocia- 
tion, iBtfg } He cites Leibnitz 70, Luler 76, Lagrange 77, Laplace 7B, Gauss 
78, Plato Ba, Newton Bj, Archimedes 75 (then killed by a Roman soldier), 
Pythagoras 99 

l “Gauss Z Ged,” p 95 He was a man of determined character, oi 
strong will, and one who disdained all half-hearted ness , (and p. ipe) His 
character showed a curious mixture of self-conscious dignity ana*£bildhke 
simplicity Larrouse says he wot, but little communicative and more mi, not 
10 say peevish 

4 A Hnort time before his death he spoke to a celebrated psychologist on the 
possibility of putting psychology on a mathematical basis 

3 “Gaubt Z Ged * p 94, says he read Gibbon and Maeaulay'i histones 
with great intercut. He was immensely amused (p 93) with The Moon 
rises broad In the north-want,*' which occurs in one of Sic W. Scott's novels. 
He would not tell hu friends what had yet him laughing until after collecting 
a variety of editions of the novel in question he found rnat the passage was 
not a misprint. 

4 We are here Indebted to M, Wanner the writer of the notice in the 
11 B login phi 0 Universelle (Michaud)," Pans, 1B5O 

1 Theona Malm, lib. iL | m. Saa Glaisher "On tha Law of Facility o( 
Errors of Observations; and On the Method of Least Squares." Roy Ast 
Soc Memoirs, vol xanix (1S79). in which 11 collected much information on 
the subject Also Todhuntc/s “History of Theory of Probability,” | 1,017 
sod elsewhere Roy Soc Proceedings, p 599 
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subjects of in algebraic chant ter. If we except a comparatively 
unimportant paper on Descartes' Rule of Signs, which appeared 
in Crwttd j ymtpm&l tala only algebraical memoln relate to 
the theorem that every equation h*s a root. Of thu he gave no 
Um than three distinct demonstration!, one in 1799, one in 181C F 
and one In 1816* That in 1799 formed the subject of hu first pub¬ 
lished paper; "Demonstraiio nova theorems tig omuem functio- 
nem algebrakam, mtlonalem integrum uni us variabilli in factores 
Mias priml vel secundl gndus reaoln possehis inaugural 
dissertation as a candidate for the degree of Doctor of Philo¬ 
sophy In the University of Gottingen. This demonstration was 
repeated over again in 1849 with certain changes and simplifica¬ 
tions. These demonstrations are prior to any other; 1 for 
various reasons those subsequently given by Cauchy have been 
)«tly preferred for insertion in modem text-books 

A new epoch in certain branches of analysis dates from the 
publication of the u Disquisitiones Arithmetic®" (Leipzig, i8oi), fl 
and from the researches with which some yean later Gauss 
supplemented or further developed the theories contained in that 
work. We must bear in mind that he found the theory of num¬ 
bers as Euler and Lagrange had left It The former enriched it 
with a multitude of results, relating to Diophanline problems, to 
the theory of the residues of powers, and to binary quadratic 
forms ; the latter had given the character of a general Lheory to 
home at least of there results by his discovery of the reduction of 
quadratic forms and of the true principles of the solution of in¬ 
determinate equations of the second degree Legendre (with 
many additions of his own) had endeavoured to arrange as much 
as possible of these scattered fragments of the science into a 
systematic whole in his "Emi sur la Throne des Nombres " 
But the “ D Ar." was in the press when this important treatise 
appeared, and what in it was new to others was already known 
to Gauss. This grand work merits an analysis at our hands, but 
lack of space compels us to pass on at once to the fourth section. 
The greater portion of it is occupied with a research, which of 
itself alone would have placed Gauss in the first rank of mathe¬ 
maticians. “If p and q are positive uneven prime numbers, p 
has the same quadratic character with regard to q that q has witn 
regard to p ; except when p and q are both or the form 4/1 + 3, 
in which case the two characters are always opposite, instead of 
identicaL" This u the celebrated Fundamental Theorem of 
Gauss, known also as the Law of Quadratic Reciprocity of 
Legendre Gauss discovered it (by induction) in March, 1795, 
before he was eighteen , the proof given of it in this section he 
discovered in April of the year following. 11 lie cannot at the 
earlier diLe have been aware that the theorem had been already 
enunciated (though in a somewhat complex form) by Euler, and 
that Legendre hod attempted, though unsuccessfully, to prove it 
in the Memoirs or the Academy of Paris for 1784. The question 
of priority of enunciation or of demonstrating by induction in 
this case is a trifling one, any rigorous demonstration of it 
involved apparently insuperable difficulties. Gauss was not 
content with once vanquishing the difficulty, he returns to it 
again in the fifth section, and there obtains another demonstra¬ 
tion reposing on entirely different, but perhaps still less elemen¬ 
tary principles In January, 1808, he submitted a third demon¬ 
stration to the Royal Society of Gottingen ; a fourth in August 
of the lame year ; a fifth and sixth in February, 1817 It is no 
wonder he should have felt a sort of personal attachment to a 
theorem which he had made so completely his own, and which 
he uaed to call the " gem " of the nigher arithmetic. His six 
demonstrations remained for some time the only efforts in this 
direction, but the subject subsequently attracted the attention of 
other eminent mathematicians, and several proofs differing sub¬ 
stantially from one another, and from those of Gauss, have been 
given. 3 4 * It would be impossible to exaggerate the important 


* This cUiBerumon (Helnuladt, 1799). so little known that (Agranee 
appear! mi to have been acquainted with it, and '* Cauchy haj received ip 
France all the praise due to a nut discoverer ”—Larrouse 

* Tor in amusing notice of thii work Me “ Biographic uouvelle dev Con 
UmporaiuB * (Pans, iBaa)’ 11 Cet ouvroge a obtenu un sucefes d’aprfci lequel 
on aarait tentf da cram qua la charlatani»meenv«ihilquelquefois jusqu’au do- 
maipa dte m at hrfm a h quBi" fi— Roy Soc P*vctediHfs { pp 590, jgi, ufasufm) 
T waive yean laler(* r Biographic umvenelleet peri all vt du Contemporaras," 
Fsm, 1634) we read. 11 II juflit de din qu'en gdn&ral ies travaux sont eitimdi 
dee mathftnaticieiu lei plui die unguis ct qu J ili sa recommendent autant par 
leur exactitude qua par la clartd, la prlciaion ct riUgance du style " 
Laplace’s saying, quoted above, aUo ahowb m what estimation Gauai was 
held at that date L alan de speaks of his talent and seal,' 1 Htitolre, H p, B13 

3 See Goubb’b nolo (pp. 479, 47* of voL 1 of hu 11 Werke," edited by 
Schema) 

4 By Jacobi and E 1m intern lq Germany, M Liouville la France . perhapa 

Ike sunpleic of all (ape allied in if* character bo the third proof of Cantu) 11 


influence which this theorem has had on the subsequent develop¬ 
ment of arithmetic, and the discovery of its demonstration by 
Gauss must be certainly regarded (it was so regarded by him* 
self), as one of his greatest scientific achievements. The fifth 
section ( H there marvellous pages ") abounds with subjects, etch 
of which has been the starting-point of long series of important 
researches by subsequent mathematicians. In the Addttamenm 
to thu section Gauss characteristically adds : 11 ex vote nobis sic 
succesnt ut nihil amplms deaiderandum aupeisit Nov. 30— 
Dec 3, 1800," It 15 remarkable that he snould never mm 
published the wonderful researches to which he here alludes. 
They first saw the light sixty-three years later In the second 
volume of the collecled edition of his works. 1 Till the time of, 
Jacobi, it is not loo much to say, that the profound researches of 
the fourth and fifth sections were passed over with almost uni¬ 
versal neglect, but the seventh section at once 'made the reputa¬ 
tion of the 11 D Ar " The well-known theory of the division of 
the circle, comprised in this section, was received with great 
and deserved enthusiasm as a memorable addition to the theory 
of equations and to the geometry of the circle. Gauss's note on 
6 3^5 ("circulum in 17 partes divisibilem ease geometries, 
deteximus 1796, Mart 30") 1 is interesting bccause.it shows that 
he was not yet nineteen when he made this great discovery. 
Even more remarkable? however, is a passage (g 335), in which 
he observes that the principles of hii mi thod are applicable to 
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many other functions beside the circular functions, and m par¬ 
ticular to the transcendents dependent on the integral 

This almost casual remark shows (as Jacobi long since observed) 
that Gauss at the date of the publication or the “ D. Ar." hod 
already examined the nature and properties of the elliptic func¬ 
tions and hod discovered their fundamental property, that of 
double periodicity Thu observation of Jacobi's u amply con¬ 
firmed by the papers on elliptic transcendents, now published in 
the third volume of Gauss's collected works * 

The "D. Ar " were to have included an eighth section ; at 
first it was Intended to contain a complete theory of congruences, 
but subsequently Gauss appears to nave proposed to continue 
the work by a more complete discussion of the theory of the 
division of the circle. Manuscript drafts on each or these sub¬ 
jects were found among his papers, the first of them is especially 
interesting, as it treats of the general theory of congruences from 
a point of new closely allied to that subsequently taken by 


one by M Zellnr (see Meise/mr of Matkematus, No. Ivu , January, 1076 
Tor an account by Prof Paul Mansion) 

1 The theorem to which they refer had, in the interval, been rediscovered 
and demonstrated by Leleune Dinchlet This demointrnlioii has been to a 
certain extent simplified by M Hermite, and tha form or proof found In 
Gauss's papers after his death approaches very nearly to that adopted by 
M Hermit a . 

8 Sobering's edition, nbi sufra M Chasid pawes by this dlsceveiry with¬ 
out any notice of It, in ihu com the language could not be the barrier^ 
"Par time dc notra ignorance de la longue dans laquelle da sont Saita, 

11 Aperfu Hutonque, p 915 Dclambre give! *n account in hu Kofpat 
Hutonque mr lea progrti du Sciences,” Pans, 1B10 In the Hoy. Alt Soc. 
Notiu sra some pertinent remarks 

3 On p 593 Roy. Soc. Obituary Notice will be found ihe story oTGaiiM 
and Jacobi Tor every theorem In the subject of elliptic integrals produced 
by the latter, Gauu could show its fellow among hu manuscripts. 
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Evariste Galois And bv MM. Sevret ud Dedekiud. ThU draft 
appeufl to belong to the years 1797 and 1798. 

To complete oar hasty sketch of the arithmetical works wa 
need only mention (1) the remarkable interpretation of the 
arithmetical theory of positive binary and ternary quadratic 
forms, which will be found In his review of the works of L 
Secber [1831] ( ,, Werka," vol. 11. p, 188); and (a) the two Im¬ 
portant memoirs on the theory of biquadratic residues (1815 and 
1831)'. In the second of these memoirs he gives a theorem of 
biquadratic reciprocity between any two prime numbers no lesa 
Important than the quadratic law, m., 11 If fa and p % are two 
primary prime numbers, the biquadratic character of /, with 
regard to fa is the same as that of p x with regard to p x . This 
theorem itself and the Introduction of imaginary integers upon 
which It depends, are memorable in the history of arithmetic for 
the number and variety of the researches to which they have 
given rise. 1 

A writer remarks each work of Gauss is an event in the history 
of ■ deuce, a revolution, which, overturning the old theories and 
methods, replaces them by new ones and advance! science to a 
height wbic L no one had before dreamed of. 9 We have given 


proof of tills in one branch of mathematics j we shall see that the 
witness is Cine as to other tranches also. 

The discovery of the planet Ceres at Palermo on the fitet day 
of the present century ltd to Gauss's taking op the subject of 
astronomy. He did not come into possession of the requisite 
date until the October following. In a few weeks he de¬ 
termined the elements of its orbit with sufficient accuracy so 
that the Baron de Zaeh was enabled to rediscover the planet at 
the first attempt he made for that purpose on December 7. This 
discovery was soon followed Ire that of three other small 
planets Three discoveries supplied Gauss with the means of 
farther improving his solution of the problem, and in 1809 he 
brought out at Hamburg his "Theorla motus corponim calcs- 
tium in sectlombui coniqiB solem ambientium." This contains 
an 11 elaborate discussion of the various problems which pr es ent 
themselves in the dctermination of the movements of planets 
and comets from obsovationi made on them under any circum¬ 
stances. " 1 Gauss's other astronomical researches are chiefly con¬ 
tained in De Zach'i MonalltcKe Corrtstoitdcn*' the Trans&ctwm 
of the Royal Society of Gottingen, ana the Astronomvcht Nach- 
richtat , all are contributions of the highest order of excellence. 



Gauu* Birthplace in Brumwick ' 


To astronomy Gauss joined geodesy, and the Han oven an Govern¬ 
ment charged him with the triangulation and measurement of an 
arc of the mendian between Gottingen and Altona. This he 
accomplished between the years 1831 and 1824. For carrying 
out his purpose he invented many methods quite original 8 It 
waa his intention to publish an extensive work upon geodesy, 
but he did not accomplish his purpose He contributed two 
memoirs on the subject to the Royal Society of Berlin (1844, 
1847 ) 

1 Id our account of G ami's kviihmitial work wo have throughout reely 
nh md lo Prof H J, S Smith's presidential address (m above) and his 
two reports on the theory of numbed (tint Assoc. Reports, 1B59, pp 
9 &T ; 1 Mo, pp 1*^171) But we are itiH more deeply indebted to him 
far re f eree 01 and criticisms most kindly given in Ihe mid it of the pressing 
claims Of lu> ocher numerous engagements. 

■ Wagoner, la Michaud's " Biographic Univendle " Prof Cayley writes, 

AH thal Gauss has written u first rate , the lutereeimg thing would be to 
show the influence of hit different memoir* in bringing to their present con¬ 
dition the subjects n which they relate, but this is to write a History of 
Mathematics from the year 1800 

1 He invented the he Ho trope to render angles visible at as great a dis¬ 
tance as possible „ this he did by reflecting tne rays of the sun. He also 
devised a method for the correction of the errors which occur in an eaten- 
live system Of triangularioo.— 11 Gauss. Z. Gcd pp 51-33 „ 


Mr. Tod hunter m hli <f History ol the Theories of Attraction," 
devotes g§ Z162-1175 to an analysis of a memoir by Gauu, 
14 Theona attractions corporum sphzroldiconun eUlpticorum 
homogeneorum methodo navi tractate" (Royal Society of Gdttin- 
gen, March lft, 1813). Mr Todhunter says, 91 he completely 
succeeds in his design ; his solution is both simple and elegant" 1 
He further remarks, 11 Gauss's writings are distinguished for the 
combination of mathematical ability with power of expression j 
m his hands Latin and German rival French itself for clearness 
and precision. 11 

In another of Mr, Todhunter’s works (" Calculus of Varia¬ 
tions," 1861) he discusses In his third chapter (pp. 37-52) a memoir 


1 Roy. Sac. ProctttU mgn t p 59s , Roy. AsL Soc .ffl&nJbl? NoHct w (u above*. 
A auriaua fact lb recanted. The preface to ihU work Li dated Much iS, iBaa, 
just two centuries after Kepler's " Prmfelio de Stalin Mortis," March af 
vdog , 11 Cause Z Ged P H p. 40. After the publication of thii work Gauaa 
became "a member of all the learned societies from the Polar Circle to 


she Tropics " 

■ r* h f (quoted by Todhunter) calls it " U beau mftnolra da M. Gmh> n 
A nother celebrated memoir, " Allfemeina Lehreltsa . , Annahimgi- pad 
AUstoesuDgs-krftAa * (Leipslc, 1840), 11 treated by Todhunter. | i,a3a. Zn this 
last Gauss uses the name Palm Hal (apparently Independent or Green) 
| 790 See also Maxwell*! " K’oetncity, | 7a 
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Ever? assertion that m nude la folly proved, and the uiertuni 
succeed one another in a perfectly just analogical order ; theqa U 
nothing eo far of which we can complain But when we have 
finished the perusal, we aoon begin to feel that our work ia but 
begun, that we are still standing on the threshold of the temple, 
and that there is a secret which lies behind the veil and 11 as yet 
concealed from us . . . no vestige appear! of the process by 

which the result itself was obtained, perhaps not even a trace of 
the considerations which suggested the successive steps of the 
demonstration. Gauss says more than once that, for brevity, ha 
only gives the synthesis, and suppresses the analysis of his pro* 
positions, 1 Faucet sed mature * were the words with which 1)0 
delighted to describe the character which he endeavoured to 

impress upon his mathematical wntmgi.If, on the other 

hand, we turn to a memoir of Euler’s, there is a sort of free and 
luxuriant gracefulness about the whole performance, which tdb 
of the quiet pleasure which Euler must have taken in each step 
of his work ; but we are conscious nevertheless that we are at an 
immense distance frdtn the severe grandeur of design which ia 
characteristic of all Gauss's greater efforts. The preceding criti¬ 
cism, if just, ought not to appear wholly trivial ; for though 
it ia quite true that m any mathematical work the sub¬ 
stance u immeasurably more important than the form, yet 
it cannot be doubled that many mathematical memoirs of 
our own time suffer greatly (if we may dare to say so) 
from a certain slovenliness in the mode of presentation ; and 
(hat (whatever may be the value of their contents) they are 
stamped with a character of slightness and peruhablencss, 
whicn contrast! strongly with the adamantine solidity and 
clear hard modelling, which (we may be sure) will keep the 
wntinga of Gauss from being forgotten long after the chief result! 
and methods contained in them have been incorporated in trea¬ 
tises more easily read, and have come to form a part of the 
common patrimony of all working mathematicians. And we 
must never forget (what in an age so fertile of new mathematical 
conceptions as our own, we are only too apt to forget), that it la 
the business of mathematical science not only to discover new 
truths and new methods, but also to establish them, at whatever 
cost of time and labour, upon a basis of irrefragable reasoning. 

11 The fiafhjfi/iTiK&x Ti9a»oK<ry&tr has no more right to be listened 
to now than he had m the days of Aristotle; but it must be 
owned that since the invention of the 1 royal roads ’ of analysis, 
defective modes of reasoning and of proof have had a chance of 
obtaining currency which they never had before It ia not the 
greatest, but it ts perhaps not the least, of Gauss’s claims to the 
admiration of mathematicians, that, while fully penetrated with 
a sense of the vaatness of the science, he exacted the utmost 
rigorouiness in every part of it, never passed over a difficulty, as 
if it did not exist, and never accepted a theorem as true beyond 
the limits within which it could actually be demonstrated.” 

It will be evident to our readers that this notice has been 
drawn up with a purpose The town of Brunswick proposes co 
celebrate the hundredth anniversary of Gauss's birthday, and the 
Committee hope to have received Before the 30th instant, suffi¬ 
cient subscriptions to enable them to lay the foundation stone of 
a memorial statue. We have endeavoured to present in a strong 
light 1 the claims which this great msthematicisn has upon 
mathematicians, not only in Germany, but on mathematicians 
in tlus country.* 

Gauss might himself have considered his works his beat 
monument ( ,P exegi monumentum aere peremuus,”) and possibly if 
sufficient funds flow in, the committee might see their way to 
the bringing out a centenary edition of them. In this way they 
would confer a great boon upon mathematicians everywhere, for 
at present bis writings are, as our great mathematical historian 
writes, 11 very costly.” 1 R TUCKH 

■ Our task hu given us much pleasure. 11 has been accomplished in llw 
midst ot man? interruptions All our authorities have been given We 
close, as the author or the Book or Maccabees closes, wish saying: ''If 
I have done well and as u htung the story, it is that which I desired , but 
,r slenderly end meanly, it is that which 1 could attain unto ” Subscriptions 
may be senL to the office of Nai ukb up to the a6th instant 

* 1 Sein Tod wird mcht allein in alien deuischen Landen londern auch 
unler alien gebildeten Nalionen der Walt die UeGUe irauer erzeugen. 
Geiehrtr AnstigtMx No .6, December i, iHjj . . „ , . . 

3 Cari Friedrich Gauss' Werke. Harauigageben won der kOnlglichcii 
Geullfcchaft dtr Wisienichafien m Gottingen vol 1 11 iMj, vol ll * 11 ** 
vol tv. iB7Jj vol v 1B67, vol vi 1I74. vol vn 1171-. w " 

have seen. The editor is Sobering* lne house in which Gauss was Ban 
bors the number 1550, and was sltuaiodon the welt side of the Wanoan- 
araben It now has a memorial tablet. 1 he house was enld in 1 Bos, and 
me family removed to another in the Mflhlnuiius^ near 5 L Giles ■ 
Church “Z. Gad.,* 1 p B. 
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METEOROLOGICAL NOTES 
Meteorological Lustrum of 1871-75.—To the seventh 
Meteorological Report of the Grand Duchy of Baden, by H- 
Oscar Rappel of Carlaruhe, just published, there is appended a 
paper giving the averages of the observation* of pressure, tem¬ 
perature, humidity, rain, and snow, and thunderstorms made at 
{he Sixteen stations of the Grand Duchy during the Meteoro¬ 
logical Lustrum ending with 1S75 Considering the many 
physical and dimatical inquiries of the highest importance which 
such averages, calculated for absolutely the same terras of years 
over considerable portions of the eaTlh’s surface, are certain 
greatly to elucidate, it 15 to be hoped that oLher meteorological 
institutes and societies will take the trouble to prepare and pub¬ 
lish similar averages for their respective countries. In view of 
the more special inquiries which such averages are calculated to 
farther, it will be necessary that anemometiical averages be in¬ 
cluded, and that all the averages be given for each of the differ¬ 
ent hours or observation. 

Distribution of Barometfrs in Tran ric—In virtue 
of the President's decree, signed by M, Tluera, for reor¬ 
ganising the French National Observatory, that establish¬ 
ment issues weather warnings for agricultural purposes. As 
it was impossible to rend 40,000 telegrams daily (one 
to each parish) without gradually extending the institution, ' 
M. Leverncr decided that the daily telegrams should be Sent 
only to those parishe«» which possessed an aneroid barometer and 
mode arrangements for exposing it to public inspection at the 
Mine place where the official warnings were posted. Having 
obtained ready assistance from the Association Scientifique de 
France, of which lie is the president, M. Leverner was enabled 
to make the price or the aneroids as low as 20 francs (i6j.) 
From the beginning of the year about 800 communes purchased 
the barometer, and now enjoy the free transmission of weather 
warning*. The number is Increasing at the rate of about ten a 
day, and it Is supposed that by the end of the present year 10,000 
communes will be in constant communication with the national 
Observatory The public barometer is to be used by local 
observer! far interpreting, on their own responsibility, the 
weather-warnings issued by the Observatory. Special meteo¬ 
rological organisations have already issued general rules for this 
purpose partially based on Fitzroj’s 11 Weather Manna],” partly 
on special observations. The mean pressure for all thrse baro¬ 
meters, irrespective of the altitude of the stations lb tn be con¬ 
sidered 760 mm , as it was supposed impossible to establish 
comparisons without thus displacing the variable. Isobanc 
curve* are drawn daily on observatory maps after each obser¬ 
vation has undergone correction by a constant number. M. 
Leverncr tpa established a rule for the determination of that 
constant When he supposes the weather will be quite settled 
for a few days he sends to his correspondents a telegram stating 
attention^ itglagc. Each correspondent is ordered to observe the 
barometer at 6 p M , and on the two following days at 9 a u, 
and 6 pm, The rt&ulLof these three observations in millimetres 
ii to be sent to the observatory for the determination of the value 
of Ibe correction When that number has been found it is sent 
to the station through the Minister of Public Instruction The 
Mayor is informed officially how many divisions the indicating 
Mcdle of his aneroid must be turned, left or right, in order that 
the Correct reading may be read. 

Storm in the Southern and Eastern Counties. —A 
storm of unusual violence swept over this part of England on 
Wednesday last week, rising in Hertfordshire to a fearful hLrri- 
caue- At Sacombe the whole of the farm buildings occupied by 
Mr. Mirdell weA destroyed, and one of his workmen killed. 
L^rge trees were broken across, hundreds of fruit-trees uprooted 
End earned away, and a large wall blown down. In a wood 
neaftLittle Munden, one hundred fir trees were destroyed 


Auroras in Canada during the Fart Winter.—W e 
learn from a correspondent In Ontario that auroral phenomena 
have been unusually rare in Lhat part of Canada during the four 
months preceding the middle of March. In that region, where 
auroras are usually very brilliant and frequent at that season of 
the year, only two hdve been noticed during these four months. 

Solar Radiation in Winter and Summer.—M. A, 
Crcva communicates to the BuRetin Inln-national of the Paris 
Observatory, March ao, a note on some observations he made 
near Montpellier on January 4 and July 11, 1876, wilh the view 
of ascertaining the calorific intensity of solar radiation received at 
the surface of Ihe grour d in winter and Summer. There two days 
were selected is being characterised throughout by on interrupted 
brilliant our shine, and, there being no sea-breeze, uninterrupted 
calorific transparency of the air, and as being as near as possible 
to the winter nnd rammer solstice respectively. The recalls 
arrived at are Lhat the heat received normally on January 4 was 
o 610 of that received on July n r and Ihe heat received over the 
auiface of the ground on January 4 was o 281 of Lhat received 
on July u. The*e results give a measure of the inequalities 
produced in winter and in summer by the obliquity of Ihe sun’s 
rajs and by the duration of the inn above the horizon, between 
the absolute values of the intensity of solar radiation, and be¬ 
tween the relations of the quantity of heat emitted directly to 
that which is received over the horizontal surface of the ground. 

Hailstones in India —Dr. Bon avia, of Lucknow, 
us the following — On A pul 12, 1876, at 8.30 P.M., after a 
great deal of lightning and thunder In the north-west, a hail¬ 
storm occurred in Lucknow. We evidently only got the edge 
of the storm, as it was passing towards the north-east The fall 
of hail was not plentiful, but the generality of the stones weie 
enormous. The hailstones were of all sires, from that of peas 
and marbles to Lhat of oranges, two inches and more in diameter. 
The largest I measured, about half-an-hour after the fall, was a 
flat oval, resembling a paper-weight, with a depression in the 
centre above and below. Its circumference measured eight 
inches, its long diameter 2f inches, ils short diameter 2 \ inches, 
its Lhickness ij inches. Two others I measured had a circum¬ 
ference of 74 indies and 6$ inches respectively. Some were of 
the above shape ; others almost spherical; others might have 
readily served as models of the large flat China peach, with a 
depression above and below. Most of them had curious mam¬ 
millary projections all over Lhe surface, which strongly reminded 
one of some kind of Echinus. Their internal structure can best 
be described by stating that it resembled exactly that of Agates. 
It consisted of concentric layers, with a more or less wavy out¬ 
line, commencing from a small nucleus. The layers varied Jn 
thickness. Some were transparent, others opaque. One large 
oval atone, instead of having, like others, its nucleus in the 
centre of its oval, had it quite at one end The nucleus was the 
size of a small marble , it was spherical, but the Bphere was not 
complete. It appeared aa i[ a small round hailstone had first 
been formed, then a bit of it chipped off, and afterwards a large 
oval hailstone agglomerated round it, leaving it at one end of the 
ovah x have been informed Lhat one hailstone, weighed some 
time after it fell, was four ounces in weight, another weigh*! 
2^ ounce*. 

The Weather of Europe.— We have received the 
Monthly Weather Reports of the Deutsche SeewaHe for March 
and April, 1876, in which the main features of the weather 
of Europe during these months are briefly detailed by 
various well-known meteorologists, particular attention being 
given to the remarkable storm of March 13 in Its progress 
over Lhe Continent. The tracks or all the storms of Europe during 
each month are shown by maps, and tables of figurei are given of 
the means of the various meteorological elements for Germany and 
ports of the continent adjoining, from which the meteorology of a 
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largo portion of Europe could be graphically presented. We are 
much, gratified to receive an Intimation from the Seewarte Lhat in 
future the Monthly Reporta will be published regularly at the 
end of the second month after the one to which the Report re¬ 
lates. It would be a gnat boon if small maps accompanied the 
Report, showing the mean pressure, temperature, rainfall, and 
direction of wind, in a manner similar to what is so well done 
by the United States of America* 

Ball Lightning, —A very fine display of this interesting 
meteor was witnessed at Vence, in the south-east of France, on 
the night of March 21-22, by M. Ed. Blanc, of wluch an inter¬ 
esting detailed account has just appeared in the Complex K end us 
of the French Academy, p. 666 Toward midnight there was 
observed, about eleven miles north-east of Vence, a large blitk 
thundery cloud, in a state of extreme agitation, and continually 
raising and lowering its position At the upper part of this 
cloud three or four balls of fire issued every two minutes, as if 
from the invisible centre of the cloud, diverging in all directions, 
and after running a course of from six to eight degrees, broke 
silently with effulgent brightness Their apparent diameter, as 
seen at a distance of eleven mifea, was about a degree. They 
were mostly of a reddish colour a few, however, being of a 
yellowish tinge, but all of them assumed a white colour in the 
act of bursting. Their course, which was horizontal and parallel 
to the plane of the cloud, was relatively slow, not exceeding two 
degrees per second, and they bore a strong resemblance to 
immense soap-bubbles, both as regards apparent lightness and 
general appearance From time to time a discharge of lightning 
passed through the cloud from above downwards, followed some 
seconds after by a dull rumbling sound The cloud, with its fine 
display of fire-balls, took a course from east to west, passing 
about a league to the north of Vence. The glimmering of the 
lightning with its low dull thunderous sound continued tor more 
than an hour, after which the sky became darker and darker ; 
ram mixed with hailstones fell, and lightning, accompanied with 
thunder, furrowed the sky in all directions. 


NOTES 

The President of the Royal Astronomical Society has 
announced that the Council of that Society have determined to 
advance the requisite funds to enable Mr. Gill to carry out his 
projected expedition to the island of Ascension to measure the 
parallax of Mars at the approaching opposition, in the expecta¬ 
tion that they will be aided by Government or out of the Govern¬ 
ment grant to the Royal Society. At all events the Royal 
Astronomical Society will not allow the opportunity of making 
this important observation to be lost Its duty in the matter was 
evident, and It has not hesitated for a moment in doing it Mr. 
Gill will embark for the island of Ascension towards the end o[ 
next month. 

Sik Robert Christison, who has been 111 failing heaUh 
for some time, has resigned the Chair of Materia Medico, 
in the University of Edinburgh, which he bos held with such 
distinction since the year 1832 Sir Robert, before being ap¬ 
pointed lo the Chair he haa now relinquished, had filled for ten 
years that of Medical Jurisprudence. 

Last Sunday evening the fint of a course of eight lectures to 
working men on science and literature was delivered at ihe 
SL Alban's Schools, Holbom. The lecture was by Mr. R. 
Rowdier Sharpe, of the British Museum ; the subject, " Birds of 
Prey and their Geographical Distribution. 11 Mr. Mackonochie 
deserves the hearty thanks of all interested in the welfare of the 
working classes for having undertaken bo liberal an enterprise. 

THE Annual Meeting of the Yorkshire College of Science 
was held at Leeds on the 16th Inst. A highly satisfactory report 


was presented, in which it was urged that the college should 
now apply for a charter of Incorporation The great desirability 
ol establishing a classical side in the college was recognised in 
the report and by the president. Lord F. Cavendish, and other 
speakers, and there is every reason to hope that in no long time 
the Yorkshire College will be a flourishing rival of Owens Col¬ 
lege. The munificence of the Clothworkers* Company deserves 
all praise and imitation ; its last gift to the College is one of 
10,000 1 . 

Dr Janssen has removed hi* photographic apparatus from 
the Boulevard Qrnano to Mcudon, where he is establishing, inf 
barracks given by the French War Office, a permanent physical 
observatory at the expense of the Government. 

ON April 23 next the Paris Academy of Sciences will hold ill 
anniversary meeting for the distribution of prizes. M. Dumas 
will deliver a lecture on Lhe two brothers Alexander and Adolphe 
Brogniard, both of them members or the Academy of Sciences. 
Admiral Pans will be in the chair. 

The Pans Physical Society held its anniversiry meeting on 
April 5. Vinous apparatus were exhibited, including a number 
of radiometers, M Bischoff's gas engine without refrigerator, 
and a Mouchat reflector for utilising the heat from the sun. 

It haa been decided by Lhe Committee of the French Societies 
Savants that special warnings should be sent Lo the coal pit* 
when large depressions are foreseen, in order to suggest precautions 
against an escape of fire damp. Many mining engineers believo 
that the system will be efficacious Experience will soon selLle 
the question 

TllE U S Congress having appropriated 18,000 dollar 1 * for a 
Commission to report on the depredations of the Rocky Moun¬ 
tain locust*, the Secretary of the Interior has appointed as mem 
bers of Lhe Commission Prof. C V, Rdty, Dr Cyriii Thomas, 
and Dr A S Packard The Commissioners ha\e already mapped 
out their work for the season, and wiLL direct their attention to 
insect enemies and parasites, mechanical mean* for the destruc¬ 
tion of the pests, geographical distribution, agricultural bearing* 
of the subject, anatomy and embryology, remedial measures and 
migrations, &c. Bulletin* giving the results of the Commission 1 ! 
inquiries will be issued at interval*. 

Tiik openuig meeting of the Yorkshire Naturalists’ Union 
(formerly known as the West Riding Consolidated Naturalists 1 
Society) was held at Pontefract on Easter Monday, April 2 , and 
proved a great success in everyway. The Union is a confedera¬ 
tion of twenty-four Natural JWoryand Sucr.ti/ic Societies m 
Yorkshire, banded together for the purpose of holding etch 
summer a combined senes of excursions and meetings of inves¬ 
tigating Lhe fauna and flora of the country, and of publishing Lhe 
results, The union is divided into five sectio is vlz , vertebrate 
zoology, conchology, entomology, botany, and geology, winch 
work on ihe principle of the Fntish Association This 
plan was tiled lor the first time at Pontefract, and 50 far a* 
it went proved a decided success The towns represented in the 
Union are Huddersfield (three societies), Heckrnondwike, Clay¬ 
ton West, Barnsley, Wakefield, Ovenden, Stamland, Rip,ondcn, 
Holm firth, Liversedgc, Kastrick, Mirfield, II on ley, Middles 
town, Paddock, Bradford, heeds (two societies), Goole, York, 
Selby, and Sheffield, numbering in the aggregate nearly 1,200 
members, The next meeting will be held at Welherly, on Whit 
Aond&y, May 21. 

A'i the last meeting of the French Anthropological 
Society, a long report was read which showed that Druidum 
wai not quite extinct in Bntanny, some country people still 
adhering to Pagan practices in spite of the priests 1 exertions. It 
was noticed that the clergy were anxious to destroy menhirs and 
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other similar relict. A petition hu been lent to ihe ministry to 
pul a stop to tbit iconoclastic zeal. 

A work hu jusL appeared in Berlin from the pen of Fried¬ 
rich tod BUrenbach, in which the author endeavours to show 
tb* the main features of the evolution theory were partially 
comprehended and advocated by Herder. 

Thi German Ornithological Society instituted, during the 
put year, an extensive series of observation! by means of sche¬ 
dules, on the dates of nest-budding, appearance of the young 
broods, movements of migratory birds, 8tc, The statistics 
resulting from the first year's observations are now being com¬ 
piled and will shortly be issued in book form. 

The following College Lectures in the Natural Sciences will 
be given at Cambridge during Easter Term, 1877.—Gonville 
and Caiui College . On Organic Analysis and Elementary Or¬ 
ganic Chemistry, by Mr. Apjohn. Christ's College : On. the 
Elements of Electricity and Magnetism, by Mr. Chrystal St 
John's College ■ On Chemistry, by Mr Main Instruction in 
Practical Chemistry will also be given On StraLigraphical 
Geology, by Mr. Bonney; On Elementary Geology , On Palaeon¬ 
tology* b 7 Mr. Bonney Trinity College On Electricity (con¬ 
tinued), by Mr. Trotter; Elementary Physics* (Light, &c.), hy 
Mr. Trotter, Vertebrate Embryology with Practical work, by 
Mr. Balfour; Practical Elementary Biology, by the Trinity 
Prelector in Physiology (Dr Michael Foster) Sidney Sussex 
College - On the Morphology of Cryptogams, by Mr. Hicks 
Downing College - On Chemistry, by Mr. Lewis j On Com- 
paiative Anatomy and Physiology, by Mr Sauiulcrs. 

The Trieste papers describe an extensive stalactite cavern, 
consisting of several galleries, lately discovered in the neigh¬ 
bourhood of the city. 

Another valuable addition hu been made to the already 
enormous ethnographical treasures of the Berlih Museum by llic 
purchase of the extensive collections of the African traveller, 
Piaggia. The explorer, Schweinfurth calls it the best collec¬ 
tion of the kind in existence, and unrivalled 111 its special de¬ 
partment. Although much larger sums were ottered by specu¬ 
lators, Piaggia preferred to dispose of it for 75,000/ to the Derlm 
Museum, with the condition thaL ;it should be preserved in 
special apartments bearing his name. 

Father Skcchi has invented a new clcclnc seismograph 
with moving smoked paper, which indicates the direction, num¬ 
ber, intensity, duration of the shock*, and many other details of 
great value in connection With seisinography. _ 

The principal article in the April number of Petermann's 
Mitthnlungen is on the condition of the bed of the Pacific Ocean 
based on the researches ol lh» Tuscarora w the Challenger , and 
the Gaulle. It 1* accompanied by a carefully prepared and 
unusually clear chart, showing by a variety of lints the results 
which have been obtained 

Thk forthcoming number of the Italian geographical journal 
Cosmos will contain an article urging that Italy ought to take a 
part in Arctic exploration. 

It is stated that the Berlin gorilla, to which we have referred 
on more than one occasion, in to be brought to London during 
the present season 

The annual session of the Congress of French Learned Societies 
took place at the Soiboune on April 4, 3, 6, and 7. More than 
1,000 mvamif from all parts of France, mostly professors in the 
several Rcadvmie^ were registered, 300 of whom belong to the 
scientific mM ana. M Leverner was the president ol the scien¬ 
tific department The question of weather warnings raised seve- 
rej interesting discussions. The final meeting took place as usual 


on the 7th, the minuter for public initnicUon,. M. Waddlagtoo, 
being In the chair Gold medals were granted to M. AlJuard, of 
the Fuy dc-Dfrne Observatory ; M. Tissersnd, astronomer to the 
Observatory of Toulouse; Rollio, professor at Bordeaux for 
meteorology ; RouviUe, professor al Montpellier for geology j 
Grand-Euiy, professor at the School of Mines at St. Ellrnne for 
geology. Nine silver medals were alio granted to several provin¬ 
cial scientific men, and a number of similar distinctions to the 
members of the other sections. 

The Geographical Society of Paris held lost week an extra¬ 
ordinary meeting for the purpose of procuring funds to build a 
large house for its own use to be ready by the Lime or the next 
International Exhibition. A sum of 300,000 francs is neces¬ 
sary, and will be raised by 1,000 bonds of 300 francs each. 

M Lkverrier has been elected President or the Association 
Scientifique de France for the fifteenth time. The society spent 
about 1,200 J in scientific experiments last year. 

We have received from the United States Geological Survey 
a Hypsometric Map of the United States and a Drainage Map 
of Colorado, 

NfcWS has been again received at Munich after a long time, 
from the A Incan traveller, Dr. Erwin v, Bary. He had safely 
returned to Ghfit from his journey into the Volley Mihero. He 
is the first European who has visited the hot springs of Sebar- 
baret, and seen the crocodile-pond Interesting geological fifi 
geognostic results, with a collection of many hitheito unknown 
plants have been gained from this journey. It was very dangerous 
owing to the war of the Asgar with the Hogar of Tuareg, and 
the traveller was in constant risk of attack. The sheikh of 
Tuareg, Jehenuchen, 102 years old, has lost two sons, so he u 
not easily propitiated. The murderer of the Dutch traveller, 
Alexandrine Tinne, whose unhappy fate excited European sym¬ 
pathy, goes about freely in Gh4t Dr. v. Bary will endeavour, 
notwithstanding the danger, to penetrate further into the country 
of the Tuareg, in order to prosecute his geological and botanical 
inquiries 

In a recent note m Forgem/orff's Annalen on Maxwell’s 
electromagnetic theory of light, Dr Fmhlich finds that the 
applicauon of that theory to good electric conductors lends to 
results which are in direct contradiction with experience. It u 
not, however (he considers), to be therefore wholly rejected, as 
the researches of Boltzmann, Schiller, Silow, and Knot show 
that its consequences agree with experience very well in the case 
of dielectrics (solid bodies, liquids, and gases) And the cause 
of its divergence in the case of metals may probably be found ui 
the simplicity of the theory The processes in the interior of 
meta's are of course more complicated than those which occur in 
transparent or non-conducting diLlectnc media And as little as 
the reflection of light on metallic surfaces can be deduced from 
the simple undulation theory, is it possible fur Maxwell's theory 
to represent such complicated processes 

A correspondence has recently been going on in the Journal 
of (he Society of Arts on the suitability of the leaves of the coffee 
plant os a substitute for tea. There is nothing new in this 
suggestion, for in Sumatra os well ns in Jamaica coffee leaves 
are 11 cured" in a similar manner to those of tea m Chin* for 
use in the production of a beverage. In some parts of India 
likewise the leaves are gathered, partially dried, fermented, and 
finally roasted in imitation of the commercial kinds of tea. Con¬ 
sidering the composition of coffee leaves there can be no doubt 
that if propeily and carefully cured they might in time become 
of some commercial value. Whether the husk which surrounds 
the coffee seed could alio be so utilised is another question that 
has been raised. This coffee husk seems to be generally used in 
Arabia under the name of "kishr." In a letter on this subject 
in a recent number of the above journal a correspondent com* 
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pare* the capabilities of Ceylon u a coffee-producing country 
with that of Arabia, be sayi i 11 Ceylon being a damp climate 
and the coffee fruit succulent it is gathered when at inability, 
otherwise like cherries, it would mould on the trees. It is then 
placed in heaps for a day or twp and the pulp allowed to ferment, 
In which state It la removed by washing. The pulp to washed 
off is only fit for manure, On the other hand, the climate of 
Arabia being dry the fruit is allowed to ripen and drop off of itself. 
In this case the pulp and other coverings dry on the berry and 
are often not removed for months after It is from these hu^ki 
that the'JbijAr is made, or, to speak more correctly, this husk is 
the hshr, a decoction of which is used generally as a beverage 
throughout Arabia, The parchment and i dver skin of the coffee 
amount to a mere nothing, but the dried husk of the Arabian 
berry amounts on an average to twenty per cent. The Arabs 
make their kishr coffee or a decoction of these husks by bruising 
about a handful, which is put into hot water in an earthen pan, 
and placed over a slow lire. A few bruised cardamoms and 
a little dry cinnamon or ginger is added, Lhe whole being allowed 
to simmer for about half an hour, when it is ready for use, and 
is described as a most agreeable beverage. A handful of husks 
thus treated yields about ten Arab coffee cup', which are about 
the slxe of two of our ordinary tea cups The price of the dried 
coffee husk at Aden is about two shilling’s for twenty-eight 
pound?. 

Thi Italian Government have granted the sum of 6,coo francs 
Tor a special investigation of the natural history of Calabna. 
Thij pait of Italy is only very Imperfectly known , in fact its 
geognosy, its fauna and flora, both present and paleontological, 
are a quasi terra igttola to scientific research. The task has 
been confided to Messrs. Dr Forsyth Mayor for (he Palaeonto¬ 
logy and Zoology of VcrtebTata, Dr. Cavanna For Zoology of 
Invertebrata. Dr D. Stefani for Geology, and Dr Arcangioli 
for Botany—all very earnest and able workers. We may, there¬ 
fore, look forward with confidence and inureBt to the results of 
this expedition. 

TliK Russian Geographical Society has undertaken Lhe publi¬ 
cation of a most important work, being a description of the 
upper parts of the Oxus, of the IUndu-Kush, and Western Hima¬ 
layas The object of the publication is to collect all existing 
Information on the peoples inhabiting the above-named countries 
—the cradle of the Aryan family. The information will be 
collected from the works of Bums, Wood, Femer, Cunningham, 
Shaw, Hayward, Abramof, Grebenkin, Kuhn, SoboJcf, and 
Fedchenko, and also that obtained from Chinese sources by 
Klaproth, K emu sat, St. Jullien, Salt inf, Palladiz, &c This 
compendium will be accompanied by an ethnographical map 
and vocabularies of local dialects, as well as by bibliographical 
notices scattered id many papers, especially English. The Com¬ 
mittee intrusted by the Society wiLh Lhe discussion of tivs scheme 
will add to the wmk a general geographical > ketch of the 
country. The work will be under the direction of Prof. J. P, 
Min aye ft. 

The same Society is now preparing a scheme for the ethno¬ 
graphical and anthropological exploration of the Finnish tribes 
inhabiting the neighbourhoods of the Volga. 

At the laat meeting, March 14, of the Russian Geographical 
Society, Lieut Onatslvich gave an account of his geographical 
work during 1874(0 1876 in North-eastern Siberia and the Sea of 
Okhotsk. The most interesting part of his account was that 
devoted to the attempt he made In the dipper Vsadnik to reach 
Wtangell Lend through Behring Stialt. Under lat 67" the 
■hip met, however, with a thick impenetrable barrier of ice, and 
wai compelled to take a westerly course In this direction, also, 
she soon met with ice and was forced to return. Lieut. Onatie- 
viehtben cruised about in the open parts of the ocean, making 
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a scries of very valuable measurements of depths, temperature of 
water, dec. He noticed thus the existence of a warm current 
which, after running thiough Behring Strait, takes a westerly 
direction. A great number of very valuable maps and of profilci 
or the Fea-botlom were exhibited during the reading of the paper. 

We have received the Annual Report of the Goole Scientific 
Society Some very good papers have been read at the meetings 
and an attempt has been made to systematically work out the 
natural history of the neighbourhood. 

Til a slab of sandstone, from Corncockle quarries, with the 
impression of footprints, which lately came into the possession of 
Mr. M'Meekan, Dumfries, has ju‘ tbcen acquired by the Museum 
of Science and Art in Edinburgh This s ? ab is an unusually 
interesting one, as it has the lmprersions of two distinct foot- 
prints on \\—Chciuhnus ambtguus and Ilerpettcknux sauroplesius 
—Jardine ('‘Ichnology of Annandale ”). On none of the slabs 
in the collection of the late Sir William Jardine, which is now 
in the Museum In Edinburgh, are to be found Lhe footprints of 
two different am m a Is, although both Lhe above-mentioned foot- 
pi ints occur on separate slabs. 

Tin additions to the Zoological Society’s Gardens during the 
past week include a BenneLL’s Wallaby (Halmatut us benne/tt) from 
King's Island, presented by Mi's E WooIIatt, a Malabar Green 
Bulbul (Phyllorms atinfroni) from India, presented by Mrs. Ara- 
bin, F.Z. S , two SmooLh N.nvts ( Triton trrmatus) % European, pre¬ 
sented by Master G L. Sclatrr , eighteen Red-created Whistling 
Ducks (Fuhgula rwftra), four .Spotted-lulled Ducks (Anas pcedlu m 
r/tyncha) l a Ring-net ked Tarrakeet (Fafoornts torquatd) from 
India, a Green Monkey (Cercopithuits nillUnchux) from West 
Africa, a Brow n Capuchin (Ctbur /atne/fai), two Scaly Doves 
(Scat dafeila squamosa), a Great American Egret {Antra egrett<\) 
from South Amtnca, a White-fronted Gunn {Frnc/ppe ;acucara) t 
a White eje browed Gunn (Ptmlope m/u ct/ians) from South 
East Brazil, deposited , an Impeyan Pheasant (/ophuphatus tm - 
ptyanus) from the Himalayas, two Siamese Pheasants ( Euplo - 
ramus frcrlatus) from Siam, purchased , two Alpme Marmots 
( Irrtomyx ma?motta\ European, received in exchange, a Chin¬ 
chilla (Chinchilla lantern) bom in lhe Gardens 


SCIENTIFIC SERIALS 

Am,titan youmal of Science ami A>(s, March —In memo- 
riam Fielding Bradford Meek, —Notes tm the age of ihe Rocky 
Mountains in Coloindo, by A C Peale — On some points in 
Connection with vegetation, by S II Gilbert.— Apparatus for 
quantitative fat extraction ; compi silion of the sweet potato ; 
composition of maize fodder, by b. W Johnson —Meteoric 
stone of Rochester. Fulton Co Indiana, by C U Shepard.— 
Examination of ihc Waconda meteoric "onr, Bates County 
meteoric non, and Kockingh&fri County meteoric iron, by J. 
Lawrence Smiih—Ceitmn features of the vallejs or water¬ 
courses of Southern Long Island, by Elias Lewis. 

Poqgtndorff ’i Atina/t n dir Physih und Chen .rr, No 1,1877 — 
Measurements ol liamagnrto elecmc Induction cuirents, by MM. 
Topler and Ettmgshausen —On ihe absorption of radiant heat 
by aqueous sapour, by M Haga.—On the dependence of gal¬ 
vanic resistance on current-strength, and Edlund’a theory of 
diaphragm-current', by M. Dorn —On the intensity of fluor¬ 
esce nee-light, by M Lnmvncl — Remaiks on Maxwell 1 ! electro* 
magnetic theory of light, by M Frohhch.—New method of 
determining exactly the fusing-point of metals and of other matters 
which are bad corductors of heat, by M. Himly. — On the elec¬ 
tric resistance of hquids under high pressure, by M. llerwig —A 
perfectly air-tight barometer quickly, easily, and cheaply made 
Without boiling, by M. Bobu.—On diffusion, and the question 
whether glass la impenetrable lor gases, by M. Quincke.—On 
the polarised light of the rainbow, by M. DrtfeanL—On arden- 
mte, and a method for separation of vanadic acid from argillaceous 
earth and iron oxide, by M. Bettendorffi—On the com pool Don of 
pyrite of cobalt and allied minerals, by M Rammelsber^.—On 
the Torricellian vacuum, by M. Moser — Experiments with (he 
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radiometer, by M. Neenn.—Restarches on the motions of 
radiating and irradiated bod lea, by M. ZoUner.—On the deter¬ 
mination of the principal and focal points of a lens-system, by 
M. Hoppe.—On thermo-electnc determinations of temperature, 
by M. Rosenthal—On the nature of gas-molocules, by M. 
Boltzmann. 

Beibl&ltcr xv den Annalen dir Physik und Chemic , Band l Stilclc 
S.—We note here a useful paper on recent experiments with the 
radiometer and their explanation ; also a doctorate-dissertation by 
M. Lorentz, on the Llieory of reflection and refraction of light. 

From the Naturforscher (February) we note the following 
papers : On the most refrangible part of Lhe solar spectrum, by 
T- L- Soret.—On the distribution of the electric current in con¬ 
ductors under decomposition, by R. Lem.—On the southern 
shorn of the northern diluvial sea, by Herr Credner.—On Lhe 
mixed occurrence of different vegetations, by Oscar Drude — 
On the nature of the substance which emits light in the flames 
of hydrocarbons, by Karl Heumann.—On a prehistoric steppe in 
the Prussian province of Saxony, by A. Nehnng,—On the 
history of Tertiary deposits in South-eastern Europe, by M. 
Tournouer.—On the differences in the chemical structure and in 
the digestion of higher and lower animals, by F. lloppc-Seyler. 
v —On a relation of chemical structure to Lhe power of polarising 
light, by G. J. W Bremer —On the conuuction of heat by 
liquids of different densities, by E. Sacher —On the behaviour 
of palladium in the alcohol flame, by F. Wohler. 

The Archives dcs Sciences Physiques rt Naturelles (January), 
contains Lhe following original papers -—On the tendrils of 
climbing plants, by Casimir de Candolle (see our note on this 
paper).—On the origin of the ancient alluvium, by Ernest Favre 
—On static electricity, by E Mascart —Description of Niphar - 
gus puteanus l var. Forellu, by Alois Humbert (see our note on 
this paper) —Some researches made In Lhe physiological labo¬ 
ratory of Geneva , on the formation of pepsine before and after 
death, by Prof Schiff.—Note on Lhe effect of the irritation of a 
nerve through which a constant electric current is passing, by 
Dr. B F. Lautenbach. 


The Journal of lhe Russian Chemical and Physical Societies 
(vol. viil, part 9, December, 1876), con lama the following 
papers :—On the action of bromine upon acetone, by N Salto- 
lowsky.—Synthesis of a oxybutyric acid, by b. Przibytek.—On 
the pinacoline of methylethyl acetone, by G. Lawnnowich.—On 
the synthesis and properties of dmllyl-carbinol, by M. Saytzcw 
—On the action of ihe iodides of ethyl and allyl upon formiate 
of ethyl, by the same and J. Kanonmkow —On the synthesis 
and the properties of dune thy I allyl carbinol, by the same and 
M MichaiL—Theoretical researches concerning lhe distribution 
of Static electricity on the surface of conductors constituted of 
heterogeneous parts, by D. Uobylew.—On electric rays, by O. 
ChwoUon 

Peak Ishtuto Lombardo dt Science e Lett ere , K end icon ti, voL x. 
fasc. 2.—On the co-ordinates of points and of lines in a plane, 
and of points and planes in space (continued), by M. Casorali. 
—Case of mammary hypertrophy, by M Scarenzio —Results 
of observations on the amplitude of the daily oscillations of the 
magnetic needle in 1875 and 1876, at the Observatory of Brer*, 
in Milan, by M. Schiaparelli —On some differential equations 
With algebraic integral, by M Bnoschi. 


where rB is the displacement of the pole in English miles, caused 
by a continental slip of 5 0 longitude In breadth, and lying be¬ 
tween the higher and lower latitudes of A and X'. 

In proving the equations the author distinguishes between 
three level surfaces, viz.— 

1. The surface of the sea. 

2. The *ero surface of the solid earth. 

3. The zero surface, corrected for the weight of the ocean. 
The zero plane, from which the elevations are measured, is 

the surface of the ellipsoid similar to the sea surface, and con¬ 
taining the same volume as the total solid matter of the globe. 
It is thus found, assuming the mean height gf the continents 
above the sea-level at about 1,000 feet, and Lhe mean depth of 
the ocean at about two mile*, we have, in miles, 


x 


2'2 L 
W + L' 


where x is the height of the zero plane abovt the present mean 
sea-bottom, and L, W are the areas of land and water ; 

L m 52 millions of square miles. 
w = *45 .. u 

Substituting we find— 

x = 0*58 mile. 

The zero plane, therefore, or original surfaced the solid earth, 
before it became wrinkled by geological forces, lies at a depth of 
I '42 mile below the sea-level. In using the equations we must 
therefore wnte— 


Elevation = + I ‘62 mile (continent) 

Depression-0-58 „ (ocean). 

In calculating Lhe motion of the pole caused by the ocean ex¬ 
cavations, the weight of the sen water must be considered, and, 
by chance, it happens that the weight of lhe sea-wnier some¬ 
what more than counter-balances the weight of the surface-rock 
exeavated ; so that tho depression of the ocean-bottoms of the 
earth beneath the zero plane have had little or no effect in shifting 
the position of the pole. 

Assuming I 026 and 2 75 as the densities of sea-water and 
surface-rock, we have for the excess of weight of water added 
above that of rock excavated , expressed in depth oT rock, in 
miles— 

2 X.o» 6 -o- 5 8 _X_ a7 5 , 0 mi|c 
2 75 

The introduction of the weight of the sea will thus give us 
(raising the zero plane by 0*17 of a mile)— 

Elevation = + 1 45 mile (continent), 

Depression — 000 „ (ocean). 

No. II — On the Amount of Shifting of the Earth's Axis „ already 
caused by the Elevation of the existing Continents . 

Hiving shown in the preceding note that Lhe motion of the 
earth’s axis caused by the geological wrinkling of the earth’s 
surface depends (in consequence of the weight ol Lhe sea-water) 
only on the continents, it remains to calculate the numerical 
amount of change of axis produced by each of the existing con¬ 
tinents. 

For this purpose the author selects the following meridians for 
Lhe co-ordinates V and X of the motion :— 


SOCIETIES AND ACADEMIES 

London 

Royal Society, March 8.— " Note* on Physical Geology," 
by the Rev. Samuel Ilaughton, M D, Dublin, D.C.L. Oxon, 
F.R.S , Professor of Geology in the University of Dublin. 

No. I.— -Preliminary Formula relating to the Internal Change 
of Position of the Earth's Axis, arising from Elevations and 
Depressions caused by Geological Changes. 
lit this paper the author proves the following preliminary 
formulae, necessary for the further discussion of his subject — 

- Ton 26 - 935 6psin 2 X . . . . (l) 

where p Is the redo of the weight of an elevated mass to the 
weight of the whole earth ; 

X is the latitude at which the elevation takes place, and 
B is the final displacement of the earth J s axis of rotation. 

- rfa I4’II (cos s x' - con’x) ... (a) 


Greenwich 

0 

+ Y 

Rangoon 

Behring's Strait 

90 

- X 

180 

- Y 

Yucatan. 

270 

+ X 


Reckoning the longitudes eastward, round the whole circum¬ 
ference of the earth, the equation (2) gives— 

rB = — 14'U (cos 3 a' — eoa>x), 

in which the meridian of each 5 ° of longitude is used, a' and X 
being tbe lowest and highest degrees of latitude of the land on 
each meridian. 

The expression cos 1 X' — cos 1 X Is found by observation on the 
globe, and resolved into its components X and Y, regarding lhe 
North Pole as the axis moved. 

The equation (2) is then used (by quadratures) to determine 
the total effect of each continent taken separately. The tables 
of quadratures are given in the paper, and the final results are-* 

Displacement of North Pole caused by each continent, 
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Toward* 

_ Be hr 1 os'ft Towarda 

Greenwich. Strut. Yucatan. 


Europe and Asia 
Africa 

North America . 
South America . 
Australia, 


MUa 


Md a. 

58 7 
36-9 


Mde 
*99 4 


■ 5 » 

199 

— 30 3 — 


— 3 5 * 


Toward* 

Rangoon 

Bide. 

■7 

10SS 

30.3 


The power of Europe and Asia in moving the pole is partly 
due to the extension of this continent along the parallel of 45, 
which is the moat effective latitude. The actual effect produced 
by Europe and Ana was not much less than that of our ima¬ 
ginary continent (Note I.), occupying one eighth part of the 
surface of the globe 

The foregoing results are positive, and the motions of the pole 
indicated must have acluslly occurred when the existing con¬ 
tinents were formed. But simultaneously with these elevations 
depressions must have cone on elsewhere, continents disappear¬ 
ing beneath the sea ana sinking to the zero plane, while other 
continents were rising. It is to be noticed that although the 
excavation of the sea-bottom to its present depth below the zero 
plane, corrected for the weight of the ocean, produces no mo¬ 
tion in the pole, yet that the depression of a continent down to 
the zero plane produces a mol ion of pole equal and opposite to 
that produced by its elevation. I have calculated the hypo¬ 
thetical effects of the depression of imaginary continents occu¬ 
pying the sites of the present Pacific Ocean, with the following 
results: — 

North Pacific Ocean (depressed) 

Towards Yucatan 3 4 miles. 

Towards Behring's Straits 250*6 „ 

South Pacific Ocean (depressed) 

Towards Rangoon 156*2 miles. 

Towards Greenwich 238 2 ,, 

The .total effect of a continent equal to the North Pacific 
would be— 

%/X 1 + Y a = 250*6 miles 

^ = tan (0), * = o' 47' E, of 180°. 

The Lotal effect of a continent equal to the South Pacific 
Ocean would be— 

VxTV Y a — 201 8 miles, 

^ -= tan (p), f = 23 0 17' E. of Greenwich. 


Geological Society, March 2f —Prof. P Martin Duncan, 
F.R.S , president, in the chair—William B Colt man, William 
James Grimshaw, and Alexander Robs were elected Fellows of 
the Society.—The following communications were read .—On 
the strata and their fossil contents between the Borrowdale series 
of the North or England and the ConuLon flags, by Prof 
Robert Harkneu, FR.S, Gorki and H. Alleyne Nicholson, 
F.R.S E , Professor ic St. Andrew's. The object of this paper 
was the Investigation of the stiata between tne great volcanic 
series of the Lake-district, the Borrowdale rocks, and the sedi¬ 
mentary rocks called Comston Flags bir Prof Sedgwick. The 
Borrowdale series, the Green Slates and Porphyries of Sedgwick, 
are underlain by the Skidd&w Slates, forming the base of the 
Silurian series, and .equivalent in age to the Arcing rocks of 
Wales, according to their fossil contents. The Borrowdale rocki 
consist of ashes and breccias, alternating with ancient lavas, and 
are partly inbaerial, partly submarine. They contain no fossils 
except in a band of calcareous ashes uear the summit of the 
group, which ib followed by the Comston Limestone, with or 
without the intervention of a bed of trap. The fossils are of 
Bala types. Sometimes this band 11 recognisable, with no traces 
of fossils except cavities filled with peroxide of iron. The 
authors regard this as proving the prevalence of volcanic activity 
in the Lake District np to the later portion of the Bala period. 
The deposits sp^ially discussed in the paper sent lie, apparently 
quite conformably, upon the Borrowdale rocks, and an grouped 
by the authors as follows, in ascending order (I) Dim on 
Salles ; (2) Conutnn Limestones ,and Shales; (3) Gimptohtic 
Mudstones or Skelgill beds ; (4) Knock beds. The “Dutton 
Shales" are a well-msiked but locally distributed group of 
muddy deposits, especially #ell developed in the Silurian area 
Underlying the cross Fell range, where they are seen in four 
principal’ exposures* and their thickness probably exceeds 300 


feet They are richly fossillfcrous. The 11 Coniiton Limestone 11 
has long been recognised as the best-defined division of the 
Lower Silurian rocks of the north of England. The 11 Grapto- 
litic Mudstones'* overlie the Coniston Umestone, wherever the 
summit of the latter Is to be seen. Besides Graptolites, they 
contain many other fossils, including Corals, Brachiopode, 
Cephalopodi, and Crustaceans; and from the consideration of 
the whole fauna, the authors arc led to believe that the poftilion 
of these deposits must correspond either with the highest beds 
of the Bala series or with the lower portion of the Llandovery 
group The Graptoliiic Mudstones arc succeeded by the 
"• Knock beds,” 10 called from tbeir jjTeat development in Swin- 
dale Beck, near Knock Whereier they occur they consist 
chiefly of pale green, fine-grained dales, veryn-ahy in appearance, 
and presenting many dendrites, and frequently cryslaU of cubic 
pyrites. There 11 no evidence of unconformity between them 
and the underlying Mudstones.—On a new area of Upper Cam¬ 
brian Rocks m South Shropshire, with the description of a new 
fauna, by C Callaway, F.G S. The purpose of the author was 
to prove that certain olive, micaceous, Lhin-bedded shales ex¬ 
posed at Shineton, near Cressage, and covering an area of eight 
miles in length by two m the greatest breadth, which hod been 
mapped as Caradac m the survey, were of Tremadoc age. They 
were seen clearly to underlie the Hoar Edge Grit, the lowest 
beds in the district, with Carsdoc fossils , and no rock distinctly 
underlying the shsles could be detected. The evidence for theur 
ngc was chiefly palaeontological With the exception of Asaphus 
homfrayi, a Tremadoc form, the species are new. Genera such 
as O/trtUf, Conocoryphti Oboldla t and Lmguhlla suggested a 
very low horizon, but two Asaphoid forms (though not typical 
AsapAt) pointed m an opposite direction Corroborative evi¬ 
dence was found in a correlation of the shales at Shmcton with 
the /hctyoHerHa-ihileg at Fedwardine and Malvern. 

Anthropological Institute, April 10 —Mr. John Evans^ 
F.RJj , president, in the chair.—The president exhibited two 
stone instruments from SAndoway District, North Burra oh.— 
tsome flint arrow-heads, icrapers, &c , from Ditchley, Oxon, 
were exhibited by Capt Horuld Dillon —A paper on tome rude 
stone monuments in North Wales was read by Mr. A. L. Lewis. 
The chief point of interest being the existence, hitherto, we 
believe, unnoticed, of single ou*lying stones on the north-cast of 
the circle near Penmaunmawr which is Lhus shown to conform to 
and to lend further confirmation to Lhe rule found by hun to 
exist generally in British circles of a special reference to the 
north-east by outlying stones or otherwise.—The director read 
a paper by the Rev W Ross, K.S A Scotland, on some 
curious coincidences in Celtic and Maori vocabulary —Papers 
were also read by the director, on Australian aboriginal lan¬ 
guages, traditions, &c , by Messrs. Greenway, McDonald, 
Rowlay, Malone, and Dr Creed, communicated by Mr Wil- 
liAm Ridley, M A , Lhrough the Colonial Office —Col A. Lone 
Fox, F R H , Messrs Hyde Clarke, Walliouse, Moggridge, 
Park-Harrison, and the president, took part in the discussion. 

Royal Microscopical Society, April 4 —H C Sorby, 
F.K S., president, in the chair — -The following papers were 
read —On the variability of the chlorophyll bands in lhe spec¬ 
trum, by Mr. Thomas Palmer, m which he described the varioui 
effects produced by solutions in alcohol, 6rc, and by treatment 
wnh acids and alkalia.—On the nnneralogicaJ Constitution and 
microscopical characters of the whetstopes ol Belgium, by M. 
l'Abbd Rtfnard, of Louvain —On lhe microscopic^ character of 
Krupp's "silicate cotton," by Mr H. J Slack, and on the 
lower .Silurian lavas of Cumberland, by Mr. Clifton Ward, m 
which it was shown that the difference between ancient and 
modem lavas was not so great as was usually supposed, tbeir 
actual comtituents being very nearly the same, though appa- 
parently they differed owing to conditions which had produced 
met amorphous in lhe earlier aeries. 

Physical Society, March 17—Prof. G. C. Faster, presi¬ 
dent, in the chair —Mr. W S. Seaton was elected a member of 
the society. Mr. SpolUswoode exhibited some experiments on 
the stratification of the electric discharge in vacuum tubes, and 
described his attempts to produce the effects as obtained by Mr. 
Gas slot and Mr. de la Rue, with batLenea of several thousand 
cells, by means of lhe induction coil. An account of his experi¬ 
ments has already been given in our pages.—Capt. Abney, R.E., 
then read a paper on the photographic image, prefacing it by a 
brief account of the two theories, the chemical and the physical, 
which are held regarding it On the former, a molecule of 
bromide of silver is iplit up into sub-bromide and bromine, 
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the Utter or which is absorbed, and on the Utter theory, 
light acts mechanically on the molecule, shifting the posi¬ 
tions of the atoms. Poitevin has done much to confirm the 
former of these by placing a film of silver iodide in contact with 
a iityteT plate, when he succeeded in obtaining an image on the 
film of iodide and one on the silver plate produced by the liber¬ 
ated iodine. Cipt Abicy has performed the following experi¬ 
ments a pottion of a dry plite which had been expojed, was 
wet with a sensitive collodion emulsion of bromide of silver, and 
developed by the alkaline method , the film* were separated 
from the glass and from each other by mean* of gcUum^cd 
paper, and were fo-ind to bear image* : and the same result 
was obtained when the emulsion was added after exposure, 
development, and fixing These experiments entirely disprove 
the supposition Lhat only th molecules acted on by light are 
reduced, If the two films be separated by a thick layer of 
albumen, the lower picture develops as a negative, and the 
upper as a positive Opt Abney is now engaged In an atLempt 
to determine Lhe attraction exercised by the sub-bromide, and 
this it 11 hoped, will do much Lowards the complete solution of 
the problem of the photographic lmige —Mr O. J Lodge pro¬ 
posed a modification of Mnnce’s method for determining the in¬ 
tensity of an electric current. This method, of which Wheat¬ 
stone's Bridge u an application, depends upon the fact Lhat if 
three conductors be united nt a point A , and their extremities 
B C and D be united by Lhrce wires, B C, C D t D B t the re¬ 
sistance of Ii C will be independent of that of A D if A B is to 
A C ns B 2 ) is to C D In the arrangement proposed by Mr. 
LoJge, four wires are joined in the form of a square, and the 
circuit cun be completed across one diigonal by means of a key, 
and in the other diagonal i* included a condenser and a galvano¬ 
meter, with a long fine wire. The grexLest sensitiveness is 
obtained when Lhe ie*irionccs in Lhe four &id?s are equal. A 
great advantage or this meLhoi coombs in the fact inat it is 
equally applicable to the me inurement of small and great resist¬ 
ances Mr Lodge then showed a modified form of Darnell's 
cell, capable of giving a constant current for a considerable 
period A glass cell half filled with dilute sulphuric acid, cjq- 
tains two verLical glo*s lubes one of which, open nt boLh ends, is 
traversed by a zinc rod, while Lhe other is clojed at its lower end, 
and contains cupric sulphate, from which rises a copper wire. 
The poition of the glass tube projecting above the acid is 
sufficiently moi*L to enable the current to traverse Us surface 
while Lhe zinc sulphate is prevented from reacting on Lhe copper. 

Victoria (Philosophical) Institute, April iS.—K ey. R, 
Thornton, D.D , vice-president, in the chair.—A paper on 
recent Assyrian research, and the light it thiew on civilisation at 
the Lime of Abraham, was read by the Rev. li. G. Tomkins. 

Manchevi er 

Literary and Philosophical Society, March 20 —Mr E. 
W. tiinney, 1 \R S , president, m Lhe chair.— On the action of 
sea-water upon lead and copper, by Mr William II WaLson, 
F C S. Communicated by Dr R Angus Smith, F R S —Note 
on the Upper Coal Measures of Cauobie, Dumfriesshire, by Mr. 
K W. Ihnney, president, F R b —Looses and gains m Lhe 
death-toll of England and Wales during the lost thnty years, by 
Mr. ArLhur Kansome, M.D 

Ta&is 

Academy of Sciences, Aprd 9.—M, Peligot in the 
chair.—The folio King papers were read :—On the possibility 
of deducing from one only of the laws of Kepler Lhe principle of 
attraction, by M. Bertrand,—Some of the fundamental data of 
Ihermo-chenusUy, by M llerLhelot. He deals with the heat of 
formation of sulphurous acid and Lhe compounds formed by bro¬ 
mine and iodine wuh hydrogen and oxygen.—On a theorem 
relative lo the expansion of vapours without external work (con¬ 
tinued), by M Him.—Morphological relations between the 
anlhendia and the sporulcs developed in the verliciilate ramifi¬ 
cation of a particular form of BaitacJwspertnum monxliformt , 
by M. SirodoL—Substitution of chlorophyll for salts of copper 
ordinarily used In preparation and conservation of fruits and 
green vegetables, by M Guillemarc. This is based on three 
tacts, (k) the chloiophyll of vegetables disappears in boding, 
(a) vegetable fibre and its feculant matter nut in contact, 
through washing, with dissolved chlorophyll, is saturated 
with it near loo (3) vegetables wholly or half saturated 
with chlorophyll, in washing, thenceforth retains, in bod 
mg, this green matter.—On the presence of zinc in the bodies 
of animals and in plants, by MM. Lechartier and Bellamy. A 
man's liver weighing 1,780 grammes contained 2 centigrammes 
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of oxide of zinc; 913 grammes muscular tiasue of ox contained 
3 centigrammes j 1,152 grammes of hens' egn a centigrammes. 
Zinc was found also In grains of wheat, American maize, barley, 
winter vetches, and white beans; while beet, the stems of maize, 
green clover and its seed did not contain ii in perceptible quan¬ 
tity, These facts have an important bearing on toxicological 
researches.—Discovery of a Gallo-Roman pork and a Gaulish 
port, dated by a study of the layers of mud, In the neighbourhood 
of Saint Nozaire, by M. Dertriad. M Gerviu added son: 
details.—Reconstitution of French win s-gro wing by sulphocar- 
bonate of potassium, by M. Mouillafert—Remits obtained in 
the treatment of phylioxerised vines by alkaline islphocarbonatea, 
applied by means of the distributing pale, by M, Guejrand.— 
Note on a new mode of manufacture of sulphides, carbonates, 
and alkaline *ulphocarbonates, by M Vincent He utilises the 
reactions produced in making beet sugar to prepare sulphide of 
barium. This, mixed with sulphate of potash, gives bjr double 
decomposition sulphaLe of baryta and sulphide of potassium, and 
the laLter, submitted to the action of carbonic add gives car¬ 
bonate of potassium. M. Vincent extends his method to manu¬ 
facture of sulphocarbonate, which he can obtain at 50 francs 
Lhe kdogiamme instead of 120, which it has lately cost.— 
List of thirty new nebula discovered and observed at the 
observatory of Marseilles, by M. Stephan,—On n modification in 
the employment or electricity considered as agent of galvanic 
deposits and chera'cal decompositions, by M, Thenard Instead 
of having only one bath with the two anodes, the conditions 
being those of small electric resistance and maximum effort, he 
has several, connecting their anodes like the elements of a battery 
connected for teniion The quantity of deposited copper in¬ 
creases with the number of baths —New method for ebtablishing 
Lhe equivalent in volumes of vaporisablc substances, by M. 
Troost, Given an inriojure filled with vapour of hydrate of 
chloral, then if Lhe water is always combined, the atmosphere 
wild behave as if it were dry in presence of a body capable of 
yielding water; if the water is simply in mixture the atmosphere 
wild net as if saturated. Now the former occurs, and tins con¬ 
firms M. Dumas’ hypothesis as against that of M. Naum arm. 
The method may have other applications —On the oxidation of 
metallic sulphides, by M De Clermont—Decomposition of liquid 
organic substances by the electric-spark, with production of 
fundamental carburets of hydrogen, by M. Trucnot —On the 
existence of veins of bitumen in granite in the environs of 
Clermont 1'errand, by M. Julien—New experiments on the 
toxical action nttubuted to copper and to substances containing 
copper in combination, by M Galippe. These confirm former 
conclusions —Note on the first phenomena of lhe development 
of sea-urchins {hchmus miharts) t by M Giard —M Chasles 
presented (from M Kucardi) the first pait of a work called La 
Bibliotcca matematua liahana , which is Lo be a bibliography of 
all Italian works on mathematics from the earliest tunes to Lhe 
beginning of the nineteenth century. 
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THE GEOLOGY OF THE LAKE COUNTRY 

The Geology of the Northern Part of the English Lake 
District . Memoirs of the Geological Survey of Eng¬ 

land and Wales By J. C Ward, F G.S (London . 
Longmans, 1876) 

HEN the staff of the Government Geological 
Survey first entered upon their labours, the 
Director, Sir H. de la Bee he, saw very clearly that the 
work with which he was entrusted would be very imper¬ 
fectly performed if he limited himself to the publication 
of geological maps and sections alone. He therefore 
gave orders that whenever from time to time sufficient 
portions of the country had been examined, dcscnptions 
of their geology should be issued, in which such details 
as could not be inserted on the maps should be recorded, 
and questions of theoretical and practical interest should 
be discussed. The Memoirs published in compliance 
with this regulation by Sir Henry himself and his coad¬ 
jutors Phillips, Ramsay, Forbes, Hooker, Playfair, and 
others, are lasting witnesses both of the wisdom of the 
regulation itself and of the skill and energy with which 
the work of the Suivey was earned on. 

Then there came a time when the publication of expla¬ 
natory memoirs was for a while dropped altogether, and 
so it happens that in many districts of the highest 
interest and importance, as for instance the Dorsetshire 
Coast, the Carboniferous Limestone country of Derby¬ 
shire, and the greaL coalfields of Derbyshire and North 
Staffordshire, we miss those descriptions which are else¬ 
where such a boon to the geological student, and the 
work of the Survey becomes shorn of half its useful¬ 
ness. 

When the publication of descriptive memons was 
resumed they took the form of small pamphlets, good 
as far as they went, but of the slenderest dimen¬ 
sions and almost niggardly in their details, in which 
for instance the geology of Chain wood Forest is dis¬ 
missed in three pages, and eighteen pages are con¬ 
sidered enough for the illustration of the important coal¬ 
field of Wigan and St Helens. It is impossible to avoid 
contrasting these scanty bundles of notes with the ex¬ 
haustive detail and broad scientific treatment that charac¬ 
terise the earlier publications of the Survey 

Of late years, however, there has been a welcome 
return to the old traditions which has resulted in the 
production of the admirable monographs on the Geology 
of Rutland, the Weald of Kent and Sussex, and the 
London Basin. The memoir now before us on the 
11 Geology of the Northern Part of the English Lake Dis¬ 
trict ” is fully entitled to take rank with these latest pro¬ 
ductions of the Survey, It is curious, however, to find 111 
it what looks like evidence of the existence in certain quar¬ 
ters of a sort of hankenng after the vastly inferior class of 
memoirs which formed for a long time the staple of the 
Survey issues. In his Introductory N otice the Director, 
Mr. BriitoWj thinks it necessary to apologise for the length 
to which the description has run, and to give a reason why 
the work “ has been allowed exceed the usual limits to 
Tolxy,-No. 391 


which the explanations of such small areas as those com¬ 
prised in quarter sheets have hitherto extended.’ 1 We 
can assure the Director that he may make his mind easy 
on this point, for no one possessing even the most limited 
geological tastes and acquirements will find the book in 
any way too long ; the only fear will be whether, from 
anxiety to cut down the memoir to regulation size, details 
and explanations that can be ill spared may not have 
been sacrificed It will be an evil day for the Survey when 
it exchanges the scientific zeal which has hitherto so 
honourably distinguished its members, for a spirit in 
which devotion to official routine comes first and a desire 
for the spread of geological knowledge holds a subordi¬ 
nate place 

But absit omen * and a work like this furnishes good 
grounds for the hope that it never will be so It might 
have been thought that the labours of Sedgwick and 
other eminent geologists had left little for their successors 
to do among the mountains and dells of Cumbria, but 
Mr. Ward has shown that there arc many points yet 
remaining to be cleared up, and he has brought to bear 
on tlicir elucidation Lhe more refined methods and superior 
accuracy of the geology of the present day He has 
investigated and admnably illustrated the microscopic 
character of many of the rocks , and though it is scarcely 
possible in the present state of our knowledge to deter¬ 
mine exactly the geological bearing and value of some of 
his results, there arc olhers whose great importance is 
even now obvious In the case, for example, of some 
rocks which the naked e) e cannot distinguish m hand 
specimens from flinty traps, microscopic examination 
confirms the conclusion arrived at on broad geological 
grounds that they are highly altered volcanic ashes The 
descriptions of other altered rocks throw great light on 
the difficult question of metamorphism. The Skiddaw 
district is peculiarly interesting on account of the close 
parallel which its rocks present to the metamorphic beds 
of the Pyrenees so admirably worked out by Fuchs. We 
cannot but regret, I10wevei, that the papers which Mr. 
Ward has contributed on this subject to the Geological 
Society have not been more fully embodied m the pre¬ 
sent volume; a Suivey memoir should aim at being a 
complete vade-mecum for the local geologist, and it is not 
every one in the wilds of Cumberland who has access to 
the pages of the Quarterly Journal of the Society. 

Perhaps the most generally interesting features in the 
work are the account of the volcanic products with the 
localisation of the vents from v.hich they were discharged, 
and the description of the glacial phenomena of the dis- 
tuct The author has with great skill used his experience 
of modem volcanic countries to make the old ruined 
Cumbrian volcanoes tell the tale of their whereabouts 
and performances. The glacial phenomena are worked 
out with singular thoroughness, and strong evidence is 
brought forward in favour of the “great submergence" 
on which Mr. James Geikie has thrown such considerable 
doubt. 

It is dangerous for an outsider to difterjfrom an observer 
who has spent so much time and spent it so well in work¬ 
ing out the geology of a particular diatnct, but there are 
two points, and two points that to a certain extent hang 
together, on which we must confess we are not altogether 
satisfied. These are the absence of any unconformity 
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between the Skiddaw slate and the overlying Volcanic 
Senes, and the existence of the chain of faults which every¬ 
where separates the two groups Mr. Ward relies on the 
fact that beds of volcanic ash occur on tlic upper part of Lhe 
Sldddaw slate This shows that volcanic activity began 
before the deposition of the Skiddaw slate was completed, 
but it scarcely proves that no upheaval and denudation 
attended the commencement of the volcanic outbursts. 
Vokanic activity and elevation are so intimately con¬ 
nected that it may well be that die early discharges were 
the heralds of an upward movement of the rosks The 
author indeed admits thus much, and believes that slow 
upheaval did attend Lhe advent of volcanic activity, and 
that the bulk of the volcanic products are terrestrial, Wc 
should be inclined to go further, and to suggest that a 
long period may have followed the firsL volcanic out¬ 
breaks, during which the Skiddaw Slate was crumpled up 
and brought within the range of atmospheric denudation 
Any volcanic deposits formed during this interval would of 
course be removed by denudaLion. By the time the volca¬ 
noes had reiclicd their full growth, a land-surface, diver¬ 
sified by hill and valley, may have been pi oduced, and when 
the volcanic pioducts weie showered down on this uneven 
floor, heaps of ash and sheets of lava would every here 
and there abut against banks of Skiddaw Slate, in a 
manner that pioducci to us a deceptive appeal ance of 
faulting We give this hint merely for whal it is worth | 
and have no wish to throw any doubt on the possibility 
of the boundary being such as the map represents it to 
be ; indeed, instances about which there can be little 
doubt might be quoted, where two groups of rocks are 
parted by just such a jagged line of faults as that which 
Mr, Waid has drawn in the present case 

The book is liberally illustrated by maps and sections, 
and Lhe bibliographical list of works relating to the 
geology of Lhe district is a most welcome addition 

Wc cannot but fed that a great mistake has been 
made m the map which the memoir is intended to illus¬ 
trate As a typographical piece of work it is unsurpassed, 
but it is its excellence in this respect that makes it 
unsuiLcd for geological purposes. The reliefs of the 
surface arc admirably brought out by the hill shading, but 
in order to produce the desired effect, the hatching 
has been made so dark that in many places it is difficult, 
if not impossible, to distinguish the gcologiral colouring 
and signs The Ordnance Survey issue in the northern 
counties another set of one-inch maps, with contour-lines 
in the place of hill-shading, and had one of these been 
employed to receive the geological colouring, the very 
serious difficulty just mentioned would not have arisen. 
We have no hesitation in saying from actual experience 
in the use of both classes of maps, that had plain copies 
been used, the value of the map would have been well- 
nigh doubled. 

Befoie concluding we would remonstrate with the 
author on his italics , the book bristles with them, till it 
reminds one of a school-girl’s letter This indiscriminate 
use of emphasis destroys that repose which is one of the 
chief charms of style, and in a very large number of cases 
there is no necessity for it, for the meaning would be 
perfectly clear without the adventitious aid of a variation 
in the type. 


VENNORS "ACCIPITRES OF CANADA" 

Our Birds of Prey j or. The Eagles, Hawks, and Owls of 
Canada, By Henry G. Vennor, F.G.S. With Thirty 
Photographic Illustrations by W. Notman, 4to, pp. 
1.—viu, 1-154, plates i.-xxx. (Montreal 1 Dawson 
Brothers , London . Sampson Low and Co, 1876) 

O little is really known respecting the ornithology of 
Canada that one cannot but welcome with great 
satisfaction such a substantial addition to our knowledge 
as has been given by Mr. Vennor 111 the present work. 
As a geologist employed on the survey of Canada the 
author has enjoyed unrivalled opportunities for sLudymg 
many of the birds in the field, and although the fulfilment 
of his duties has prevented him from devoting his entue 
attention to ornithology, yet he has evidently kept his 
eyes open, and the work before us embodies the result of 
thirteen years’ observation. It is to be regretted that at 
present Mr Vennor has only written on the birds of prey, 
and it is to be hoped that he will continue his labours on 
the rest of the birds of Canada. The species themselves 
included 111 the present work are twenty-seven in number, 
and on all these very complete information seems Lo 
be given respecting their distribution in the Canadian 
dominion, including not only a / found of the hitherto 
published facts, but giving also a large amount of new 
information. Excellent accounts of the habits of the 
birds arc added, chiefly from the personal observations 
of the author himself, and each article concludes with 
the description of the species in which the colours of the 
soft parts are always given; this is a feature often 
omitted by Messrs. Baird, liiewer, and Ridgway in 
their recently-published 11 History of North American 
Buds." Mr. Vennor does not include among the species 
fully treated of, the Common Turkey Buzzard ( Rhino - 
£ typhus aurca ), which hardly extends to Canada in its 
northern range, though it is a regular summer visitant to 
" the extensive fl its near Chatham and Lake St. Claw,” 
while further to the westward W occurs frequently on the 
line of the forty-ninth parallel Of the Barn Owl {Strix 
flammed), Mr Vennor says that there is no authentic 
record of its occurrence in Canada, but wc notice in Mr. 
Bowdler Sharpe’s paper on the 11 Geographical Distri¬ 
bution of Barn Owls,” published in Mr. Rowley’s Orni¬ 
thological Miscellany , that the British Museum contains 
a specimen from the neighbourhood of Toronto, collected 
near that city by Mr. James Whitely, who has resided 
there for some years, and has sent many interesting birds 
to this country. Other small points might also be alluded 
to in which we think further consideration on the authors 
part desirable, such as the relations between Faho candi - 
cans and F. labradorus, Circus cinereus and C. kudso- 
tuus , &c. We are not disposed to quarrel with the 
photographic illustrations to the book, which are excel¬ 
lent specimens of photography, although this mode of 
illustrating scientific works does not commend itself to 
our fancy. At any rate, however, a good photograph is 
better than a bad plate, especially in a work like the pre¬ 
sent, where the author’s chief aim has been to give such 
a figure as may render the identification of the species 
more easy to the student, his object being, m his own 
words, “ a work of practical utility, not a mere exhibition 
of pretty photographs ” As a new worker in the vast field 
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of ornithology we welcome Mr. Vennor, and only trust 
that many years will not elapse before he gives us a 
second instalment on the birds of Canada. 

OUR BOOR SHELF 

7 he Use of the Spectroscope in its Application to Scientific 
and Practical Medicine . Dy Emil Rosenberg, M D. 

(New York . Putnam, 1876.) 

THIS is an essay on the use of the spectroscope which 
obtained the Stevens triennial prize for 1876, awarded by 
the College of Physicians and Surgeons. 

It treats mainly of the absorption spectra of blood in 
its normal state and after being acted upon by other sub¬ 
stances The first chapter gives a very short account of 
the optica of the spectroscope which the author does not 
pretend to treat fully ; then follows a short notice of the 
emission spectra of the metals The absorption bands of 
oxyhacmoglohin (scarlet cruonne) and their change to the 
one reduction band of hemoglobin (purple cruonne) by 
the abstraction ot oxygen^ discovered by Prof. Stokes, 
then comes in for recognition. The remainder of the 
book is chiefly on the absorption spectrum of blood with 
reference to forensic medicine and its spectrum afLer the 
introduction of foreign matters and g&ses 

It appears from the numerous references that the author 
has compiled this essay from books and papers rather 
than from observation, and the authors referred to are 
with few exceptions Germans, We think the book is well 
suited for the perusal and leference of the medical pro¬ 
fession and others taking up this special subject 

Journey in the Caucasus, Persia , and 1 nrluy-m-Asia 
By Lieut. Baron Max von Tlnelmann Translated by 
Charles Heneage, F R.G S. Two vols. Map and 
Woodcuts (London, Murray) 

Baron Tiiielmann’s journey, which was made in the 
year 1872, embraced all the Caucasian legion, 'much of 
the western shore of the Caspian bca, with the long 
stretch of country between Tabrcz, Ilillah, and Beyrout 
Though this is a region about which a good deal has 
been written, the Baron’s nairative will be found to con¬ 
tain a considerable addition to our knowledge. His 
observations on ihc people and the anliquiLies of the 
countries traversed are especially valuable, while the 
work contains as well much interesting topographical and 
geographical information The Baron is an exceedingly 
pleasant travelling companion, and as Mr Heneage has 
made a thoroughly readable translation, the work will be 
found of value both to the stay-at-home reader and as a 
guide to intending tourist. 

_- 

LETTERS TO THE EDITOR 

[ The Editor docs not holdhim r<7/ r esponsible for opinions expensed 
by his corespondents Neither can he unde/face to return, 
or io correspond with the writers of rcjctled manuscripts 
No notice is token of anonymous communications 
The Editor urgently regutsts correspondents to keep thar It tiers as 
short as possible The pressure on Jits space is so great that it 
is impossible otherwise to ensure the app a; a nee eivn of tom - 
munuations containing interesting and navel Jaits ] 

Structure and Origin of Meteorites 

Tn the abstract of Mr. H C Sorby’s lecture "On the Struc¬ 
ture and Ongin or Meteorites,” given 111 Nature, vol. xv, 
p. 495, in reference to the subject of glass globules observed by 
Lhc lecturer m certain meteorites, the condition in which glassy 
particles given off by terrestrial volcanoes occur, is contrasted 
with that produced artificially in furnace slag by the action of a 
strong blast of hot air or steam. In the furnace slag "pear- 
shaped globules, each having a long hair-like tail,” are described 
as being formed, whereas in the case of volcanoes the glassy 
particles are said, when given off, to be immediately suhdified 
on entering Lhc atmosphere, and to remain as mere fibies, os 
Fele’s hair, or more or less irregular laminae, like pumice dust, 


In fact, the formations in the two instance 1 ; arc closely similar. 
In the crater of Kllauea, in the Iiiland of liawai, wherever the 
well-known Tele's hair is in procesa of formation, long-tilled 
pear-shaped globules are formed in abundance, and a large pro¬ 
portion of the "hairs” are to he found with larger or smaller 
globules in connection with their ends. 

I saw Lhe formation of Tele’s hair in two places in the crater. 

In the one instance Lhe formation occurred At the margin ot 
one of Lhe small lakes of molten lava The lake was inclosed 
hv a raDge of low cliffs, against the bases of which the waves of 
Lhe extiaordmanly fluid lava were constantly surging, being kept 
in perpetual commotion by the violent discharge of gases from 
bcueaih. 7 he waves splashed up against the clifTs and spray 
and large drops were thrown into the air, and on the leeward side 
of the lake were duven by the wind over the top of lhc cliff so 
as to fall on a level platform of rock which was even wiLh its 
summit 

The platform appeared as if melLed pitch had been splashed 
out all over it, and was covered with small masses of pitch-like 
looking lava Those of the masses which had evidently com¬ 
pletely solidified before reaching lhe platform in their fnll were 
pcai-shapcd, whilst In other cases where hardening had not 
been complete, tlu elongate masses falling in the soft condition 
had become flattened into irregular shapes, which Rhnued more 
or less evident Lraces of the coiling of the masses as Ihty fell 
All lhc masses had tails, some shorl and spike-like, others long 
and hair-like, and there was every gradation beLween stiff fine rods 
of transparent lava and the peifecily elasLic hair of which a handful 
could readily hr raked together with [he fingers on the plaLform 
in a very Bhoit time 

In the other instance, Lhe Tele’s hair was reen by me around 
one of the small holluw colics or hva fountains which are con¬ 
stantly formed in the crater The cone was not active at the 
time 1 saw il It was sunounded with the small lava masses 
ihrown out by it and fanning a deposit closely similar to that 
formed at Lhe margin of the lake, except that numerous larger 
lumps occuried amongst the smaller ones 

Very striking objects ill the crater arc large hubbies which 
have been formed in the Java when molten by lhe escaping gases. 
The surfaces of the bubble! are composed of extremely thin 
tiansparent lamina, which look just lik«_ thin green boLlle glass. 
Such bubbles are encounteied at almost e\ery step on the floor 
of superficially solidified lava, on which Lhc vjMtor walks in the 
crater. 

A remarkable peculiarity of Lhe Uiwaiun lava is Us ex¬ 
treme fluidity when in Lhe molten condition '1 Bis property 
hi* brought about the unusual form of the great mountains of 
Lhe island composed of it, which have so grulual a slope lhat 
the observer can hardly credil their great height when viewing 
■hem from the sea J[,N Moseley 

]* xt-ier College, Oxford 

On the Simplest Continuous ManifohJness of Two 
Dimensions and of Finite Extent 
Ir could hardly fail to be instructive if Mr l rankland would 
rxplun the following obvious paradox in his theory (Nai urk, 
vol. xv, p. 515) Let two " straight lines ” \nV, 1 ol', make 
an angle XoL other than a right angle, and consider Lhe shortest 
line i'N from a moving point r in i1/ to x\' , horn the assump¬ 
tions, this is a "straight line” perpendicular to \\' As P 
moves from o along ol, it will by and liv, according to the 
theory, be at 1 1 , Lhat is, on the other Birh of xv, if our 
" straighl lines” are "of the same shape all alorg " Now, to 
put it algebraically, how dues Lhe perpendicular come to change 
sign ? IL docs not p iss through infinity, for lhe manifoldncss is of 
finite extent it does not vanish except when r is at o ; and 
though it is conceivable in itself Lhat N should travel (o a maxi¬ 
mum distance along ox and come back again while r moves on, 
yet Lhis contradicts our puncipal assumption, for each perpen¬ 
dicular will then have two points 111 common with Li'. Is a 
door of escape to be found through any interpretation of " con¬ 
tinuous ”? Or, while "there is nothing self-contradictory in 
Lhe definition,” 11 there something in it contrariiUoiy of the 
superposition-principle by means of which 1U consequences are 
worked out 7 

The theory is parLly exemplified upon the surface of revolution 
gut by bending a hemisphere till it closes up Correspondence 
is pretty close as to points in the equator and the simple 1 figures 
symmetrical to it. C J Monro 

Hadley, Barnet 
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Non-Amphibious Batrachians 

ON calling the attention of the Rev. L. Blomefield (formerly 
Jcnyns) to the interesting article In Nature (vol. xv, p. 491) of 
a tree-frog which produced Us young without their passing 
through the tadpole stage, he has been good enough to allow 
me to quote a MS note to his,work, 11 Observations on Natural 
History," p 203, which may be useful to persons interested in 
the mailer. Jt refers to a colony of toads which lived in a cellar 
of Bottuham Hall, Cambs, and without access to water, It 
runs as follows *— 

0 See some remarks by Mr. Lowe in the . 1 finals andMa^aunc 
of Natural Hutory (No 64, April, 1853, p. 341), tending to 
show that under certain circumstances where the parent animals 
have no access to water, the reproduction of the toad and frog 
takes place without the intermediate stage of tadpole lie 
mentions instances of their depositing spawn in cellars and young 
toads being afterwards observed Such was probably the case 
with the toads in the cellari of Bottisham Hall, though I never 
observed the spawn myself 11 11 See further remarks by myself 

on this subjecL 111 Annals of Natural History , vol xi 2nd series, 
p. 482 See also Nature vol vii. p 401, on 'The'Adapta¬ 
tion of Animals to External Conditions, 1 " 

The following passage occurs in the Rev JL. Jenyn's " Manual 
of British Vertebrate Animals/’ p 304-5, and bears upon the 
same phenomenon 

" Tnton functalus , Common Eft 

"This species is subject to considerable variation It is also 
found on land, a circumstance which tends in some degree to 
alter its characters. I11 such specimens the skin loses its soft¬ 
ness becoming opaque, and somewhat corrugated The mem¬ 
branes of the back and tail entirely disappear, causing this last 
to appear narrower and Lhicker in proportion to 11s ilepili The 
toes from being flattened become rounded , the colours are also 
everywhere more obscure. In this state it is the Lai trta vulgar is 
of Sheppard and Turion, and considered os a distinct species by 
these ana other authors I am, however, perfectly satisfied that 
it is identical with the aquatic kind, and that all its peculiarities 
may be traced to the change of circumstances under which it is 
placed . I suspect that Lhe period of tune during which 
this species remains in the larva state is subjecL to much variation, 
and that if anything occur to oblige the young to exchange their 
native element for another before they would aLtain Lheir perfect 
form, the gi)ls are cast prematurely to enable the animal to 
accommodate itself to its new circumstances The fact of such 
■mall ■pecimens as Sheppard lias noticed being found on land 
ii indisputable, but I ihtnk I have generally observed some 
traces of there having been gills at no very long pcnod before 11 

George IIensloyv 

Morphology of " Selaginella ” 

In consequence of my not having expressed myself sufficiently 
fully, Prof Thimlton Dyer somewhat misapprehends my remarks 
respecting Selaglnella and Carex, to which he is good enough to 
reply in Nat ure (vol xv. p, 489), and 1 shall be glad of an 
opportunity of explaining Lhe nature of the comparison that I 
drew between the reproductive organs m these two geneio. 

1 purposely avoided asserting that the spike of the one was 
the "humologue " of that of the other ; and I thought that my 
change of expression—"instead of regarding . , a b the humo- 
logue . . , we compare it ,J - -would sufficiently indicate that I 
was not raising the question of exact homology at all , but 
merely comparing the male and female structures or SeDgmeLla 
(each as a whole) with those of a unisexual-flowering plant I 
regret that I did not state this in explicit terms 

Notwithstanding what has bum written by Sachs and others, it 
appeared to me that the homology between the reproductive organs 
of Cryptogams and Thanerogams could not be regarded as yet so 
completely settled ax to be past doubt, and I therefore wished 
to exclude, as not material to Lhe line of argument I had in view, 
such questloni as to homology as l’rof Thiselton Dyer brings 
forward. He considers that lhe ovule, and not the ovary, is the 
equivalent of Lhe macrosporaDguim. 1 did not wish, even by 
implication, either to assert or to deny this fact, and 11 does not 
affect my comparison in the least, for the female structure of 
Carex comprises of course an ovule. He further considers that 
this leaves the ovary unaccounted for; and not only so, but the 
pengynium and seta also. The essential part of a female 
flower is the ovule, which may be naked as in Gymnospermi ; 
and the surroundings, whether consisting or an open carpellary 
leaf, an ovary, hypogynous scales, corolla, calyx, perigynuim, or 


seta are accessories, and any of them may be absent A com¬ 
parison may surely be made between lhe female flower of a 
conifer (os a whole) with the much more complex oue of a 
diclinous poly pet alous plant, without being vitiated by the fact 
that parts of the latter are unaccounted for; and I thought, and 
With due respect still venture to think, that the macroiporan- 
gium of Selaginella with its covering scale, and the female 
flower of Carex with its covering glume, may properly be 
regarded as comparable. 

Prof Thiselton Dyer had compared the sporangia of Selagi- 
nclla with the male and female elements of a single hermaphro¬ 
dite flower, reversing their relative position on the axis ; and 
my object was to show that, as each sporangium had its own 
“lateral appendage, 1 ' they might be equally compared with the 
I mole and female elements m the separate unisexual flowers of a 
diclinous plant, without reversing their positiA on the axis. It 
was quite unnecessary for me to discuss which particular parts of 
the phanerogamic flower were the exact homologues of the 
macro- or micro-sporangia of the cryptogam, and I did not 
intend to express any opinion on that subject 

1 thank Prof Thiselton Dyer for drawing my attention to his 
paper on C, fuheans, which, however, I have already had the 
pleasure of perusing ; for I read everything written by him to 
which I have access ; and I can assure him that, as a non-pro- 
fes^onal myself, I always receive his opinions with the remeet 
that is their due, although in the present instance I cannot adopt 
his view as to the hermaphroditism of the primordial flower. 
Ihat subject is, I think, sufficiently important to be discussed by 
abler pens than mine ; and it was in the hope that it would 
receive the attention that it deserves, that I ventured to point 
ouL Lhe diametrically opposite views that had been expressed by 
high authorities Thomas Comhlr 

Newton 1c Willows, April 11 

The RockB of Charnwood Forest 

THE announcement by Messrs. Bonticy and IIill (Naiur*, 
vol. xv p 470), of their Jisarorry of the mbunve character of 
the rulge of rock, stretching from Groby on the south-east to 
Bardon Hill on the north-west, is a surprise to local geologist*, 
they having recognised its intrusive character for lhe last quark, 
of a century 

The rocks constituting the "ridge" are called by diffeu.it 
names—sic nil e, sicniLic greenstone, greenstone, &c , according to 
the greater or less degree of crystallisation of the components, 
and the abundance, or scarcity, of *.omc ol them Its intrusive 
character is very obvious First we have Cambrian Rocks on 
both sides (east and west) of lhe "ridge," anil at places near 
Groby these Cambrian locks arc leas than half a mile apart 
Second, Lhe iff'ect of the intension in breaking up the formerly 
overlying beds, is well seen near Markfield, where there art. 

I several low hills called the "Alter Stones , ,f these eonsist'alrnosL 
entirely of broken up fragments of unaltered Cambrian rocks 
I embedded in a grey, coarse, fid spathic base, the fragments 
forming more than two-thirds of the mass, similar beds occur 
beyond Bardon Hill, but the quantity of embedded fragments 
is not so great, but pieces are found eight to ten inches square 
quite unaltered, and showing the "ribboned" structure, red, 
purple, and green bands, so characteristic of the Cambrian rock 
of this area. Over other parts of this "igneous ridge” the 
broken and disturbed beds have long since been removed by 
denudation, but lhe dlbns is found in the "drift," which 
stretches far and wide for miles over the surrounding country 
I think both Mr Howell of the "Survey," who ploued this 
distnet, and Prof Hull who did the adjoining one, recognised 
the intrusive character of the igneous rocks on the west side of 
Charnwood Forest Many other facts bearing on this subject 
are known, but cannot be described in this short note Any new 
facts discovered by Messrs. Uonney and Hill, in illustration of 
this matter, will be gladly received by local geologists. 

Leicester James Plant 

Patenaa of Ceylon 

I DO not think Mr. Abba/s suggestion of a possible cause of 
the origin of the Ceylon patenas will be found to hold good to 
the extent he believes it will On the Dimbula patenaa rock of 
any kind is very scarce, even if you go several feet down, and 
where it does occur, it u, to the best of my recollection, almost 
always gneLss. On the patena on my property it is certainly so 
throughout. In part of the Ouvah patena district, mentioned by 
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Mr, Abbay, the rock is limestone, as is proved by its being 
largely quarried and burned. Moreover, the patena soil in 
Ouvan u not of the ordinary worthless quality, at any rate in the 
opinion of planters owning portions of it, as they frequently 
assert that it is u good as the jungle soil of Dimbula, and the 
neighbouring districts 'What truth there is in this I cannot say 
Further, though cleared forest land when abandoned usually 
runs into “chena," I could show Mr Abbay, if he were to 
return to Ceylon, as I wish he would, coles in which it has run 
into patena. The Dimbula cricket ground is a case in point 
Pendleton, Manchester, April 17 E. IIkelis 


Cumming’o Electricity 

IN a passage from my “ Introduction to the Theory of Elec¬ 
tricity " which you quote in a review of the work in Nature, vol 
xv p. 526, occurs a very unfortunate misprint of the word of for the 
word on } which seems to have muled your reviewer, and I there¬ 
fore beg a few lines to correct it The passage in question is the 
statement of Prop 8, p 203, which ought to have been written , 
11 In computing the potential on any closed circuit we may sub¬ 
stitute for it any closed circuit which is obtained by projecting 
the given circuit by means of lines of force." 

In defence of this phrase I may perhaps be allowed to point 
out that the definition of potential quoted by the reviewer as 
that of Sir William Thomson is not the definition of potential 
but of eleitrostatic potential at a point t which is given at 
p. 45 of my book The phrase potential on an electrified body 
m a held of electrical force is, I hold, perfectly legitimate, de¬ 
noting the work done against electrical forces in moving the body 
(supposing all electrification undisturbed by the movement) to an 
infinite distance out of the field 

The case m point, however, refers to electro-magnetic potential 
and the potential on Lhe closed circuit really represents the work 
done m carrying the circuit against magnetic forces out of the 
magnetic field. 

lhe phrase suggested in your review—uiducLion through the 
circuit— I had purposely avoided as liable to be confused with 
ordinary 11 magnetic induction 11 in a mass of magnetic iron, or 
with the n self-induction " of Lhe circuit, or even with the in¬ 
duced current produced by the movement of Lhe circuit, while 
the phrase potential on the circuit is at once suggestive of its 
own meaning and clear from any ambiguity. 

Rugby, April 19 L ClJMMlNU 

Remarkable Papuan Skull 

I Wlsu to call your attention to a remarkable Papuan Bkull 
which Prof Mantega/za showed at the last meeting of the 
Anthropological Suuety of Italy The upper jaw contained 
very distinctly no less than four molars and two canine teeth on 
each side, all the molars being well developed 

Unfortunately the lower jaw is missing, but if it corresponded 
with the upper jaw, as we may justly presume—the whole skull 
not showing any abnormality of structure—the total number of 
teeth would amount to forty. There are cases recorded of 
negro-skulls showing three, four, and five supernumerary teeth, 
but eight is certainly ail extremely rare occurrence. 

It would be interesting to know whether museums or collec¬ 
tions In England contain any similar specimens. J E P 


Meteor 

About 1050 p.m on the night of Monday, the 16th mst., 
the sky being cloudless and the young moon just selling, I ob¬ 
served a remarkable meteor in the northern heavens. It origi¬ 
nated near to the star 7 Ccphci, and travelled towards Lhe 
eastern horizon, its path forming an angle of about 35" with the 
perpendicular The head, two or three times as large and bright 
as Venus, was bluish, and left a trail of yellowish light I took 
it at first for a falling rocket, whose ascent I had not noticed , 
but Us transient existence, its sudden extinction without noise or 
sparks, and the straightness of it* path, with only a slight zig-zag, 
but no curve, preclude that explanation I thmk. 

Leicester, April 17 F. T. Mott 


OUR ASTRONOMICAL COLUMN 
The U.S. Naval Observatory, Washington. —Under 
the title “ Instruments and Publications of the United States 
Naval Observatory," the superintendent has circulated a series of 


photographs of the instruments at present in use in that noble 
astronomical institution. They are taken by the heliotype pro¬ 
cess, and comprise (1) the mural circle, mounted 111 1844, aper¬ 
ture 4 z mch , the transit aifiLniment, 5 33 inch aperture, 
mounted in the same year, and placed in the same room beside 
the mural circle , the smaller equatorial, mounted in 1844, with 
which so much good work has been performed, aperture 9 62 
Inch , Lhe transit-circle, by Pistor and Martins, Berlin, which 
was mounted in 1866, the aperture of the object-glass 8 52 inch, 
and the focal length 12 feet 1 inch , a general view of the grai^d 
26 inch refractor, of 32 feet 5 8 Inch local length, mounted in 
1873, and one of the most powerful telescopes 111 Lhe world; 
the clock-work, &c., of Lhix magnificent instrument is shown on 
a separate plate Brief descriptions accompany Lhese heliotypes, 
and in addition Are drawings made wiLh the 26-inch equatorial 
of the nebula m Orion, the omega nebula, the annular nebula 
in Lyra, and the planet Saturn, Some account of the founda¬ 
tion of the observatory and a list of its publications from 
1845-76 precede the brief description of the instruments of which 
views are presented 

New Vahiaiilf Sjar —A recent number of M Levcmer’s 
Bulletin Intei national contains a notice from MM Ilenry re¬ 
specting a vauable star in Virgo, which they state has been under 
observation for some tune The period is about seven months, 
and the limits of variation 8m to 14m ; at present lL is near a 
maximum The position fen 1877 01s in R.A, I2h 27m 32 zs , 
N 1 J D <j3' J 44' 37" 

Early Ojisekv'aiion oi> Solar Srois—In our popular 

as ti Gnomical works the Chinese are not usually credited with 
the observation of spoLs upon the sun .iL a distant date Oaubil, 
however, records from the Chinese annals that on May 7, 826 
black spots were seen on the sun’s disc, and again on April 21, 
832 There are, indeed, few phenomena which are not noted 
by this observant people, or rather by their watchful astrono¬ 
mers ; yet, strange to say, the zodiacal light is amongst them. 
And it 11 singular thal while Kcpler 1 '* stai uF 1604 is duly re¬ 
corded, the Chinese annals have no reference to the similar 
object in 1572, with which the name of Tycho Brahe is com¬ 
monly associated. 

Come 1 1877 III —The cnmeL discoveicd by M Borclly at 
Marseilles, on April ij, appears to have heen delected three or 
four nights earlier by Mr Lewis Swift, of Rochester New \ oik, 
who is already the independent diseovcrei of more than one of 
these bodies We hay three or four nights earlUtf, (or alLhuugh 
the telegram forwarded to Europe through th^ Smithsonian 
Institution dates the obseivation on the night of April 11, the 
rough place there assigned agrees more nearly with the com¬ 
puted position for the previous midnight In circular No xxv 
of the Imperial Academy of Sciences at Vienna, arc elements by 
Dr Iloletschck, from the first three night'.’ olisrrv.umns, which 
it is remaiked have " a very great resemblance to those of the 
comet of the year 1762 '* 1 he follnwing 01 bit ha- been calcu¬ 

lated by Mr limd from the first complete observation at 
Marseilles, 011 April 14, one at Mannheim by Prof hchonfcld, on 
the 16th, and a Lhinl .it the observatory of Mr J Gurney 
Barclay, at Leyton, on the 19th. For Llie sake uf comparison 
the elements of L the comet or 1762, calculated by Bnrckhardf, 
after a new red ir Uon of the Paris observations, are annexed 

Cum 1 1 1 1877 m, Come j 1762. 
Perihelion Passage (G M T.) April 26 9501 May 2S 3345 


Long of Perihelion 

„ Ascending Node 
Inclination 
Perihelion DisLance 


102 45 51 I Of 2 o 

34* 53 34S 3d 5 

77 a 5<‘ b 5 3» IJ 

K OI089 1 OO905 


The motion is direct. It will be rcmaikcd that the only material 
diffeience u in the inclination of the orbits to the ecliptic The 
comet of 1762 was discovered 111 the Netherlands, by Kllnken- 
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burg, on May 17, and was observed by Messier and Maraldi at 
Paris until July 2. When first seen it was just visible to the 
naked eye. The interval between the perihelion passages is 
114 91 years, and with such period of revolution, with the other 
elements of 1762, the descending node would fall about o 27 
from the orbit of Mars and the ascending node at a radius- 
vector of 3 35, or in the region occupied by the minor planets , 
Lhus the difference of inclination wtll not be easily explained on 
the supposition of identity of the comets, though it must be re¬ 
marked that elements of the present comet founded upon the 
first few days’ observations may be open to more sensible correc¬ 
tion than is usually the cose 

"The Observatory, a Monthly Review ok Astro¬ 
nomy " —There is ample room for the new astronomical periodi¬ 
cal, which has been launched by Mr Christie, the First Assistant 
of the Royal Observatory, Greenwich, under the above title, 
during the last week. Its aim 11 to present in a popular form a 
general survey of the progress of astronomy and to afford early 
intimation of recenL advances. Such a publication oughL to be 
well supported in this country, where astronomical amateurs are 
in great force. The first number holds out good augury /or the 
future ; amongst the contents are a report of the proceedings at 
the last meeting of the Royal Astronomical Socicly, proceedings 
which are not detailed in the Monthly Notice^ where the discus¬ 
sions following the lending of papers are, as a rule, ignored, but 
which, as everyone knows who has been m the habit of attending 
the meetings of our scientific societies, are frequently the most in¬ 
teresting feature in the evening's proceedings , and we hope this 
point will not be lost sight of m the new periodical There is an 
article on the photographic spectraof stars, a subject known to have 
lately much occupied the attention of the president, by whom it 15 
furnished ; the first part of a contribution from Mr Gill, on the 
determination of the solar parallax , remarks on the nebular 
hypothesis, by Mr. Darwin, being an account of an inquiry in¬ 
tended to suggest a cause which may fill up a hiatus mthe theory, 
nnd an outline cf the results of Dr von Ablen’s [researches on 
the motion of Encke's Comet, recently communicated to the 
St I’cterhburg Academy, also, ephemendes for physical obser¬ 
vations of the moon and of Jupiter, by Mr Marlh, whose 
aisiblance in this direction deserves the high appreciation of 
observers We will further express the hope that accuracy of 
typography may characlenne the future numbers of Mr Christie’s 
publication , it is most unpoiLant that this should be the esse if 
the confidence^ the practical astronomer is to be secured for it, 
■nd wc are induced to ofTcr this suggestion from remarking one 
or two inaccuracies m the first number, as on p. 4, where the 
search for an intra-mercurial planet by the Rev. S J Perry is 
dated in April instead of in March, and on p 27, where Mr 
Swift’s discovery of Lhe comet subsequently found by M. Bor- 
relly, 11 erroneously referred to Apul 5, which was the date of 
discovery of the previous comet. 

THE NEBULAE—WHA T ARE THEY ? 1 

TJEFOKE the announcement of Mr. Huggins’s dis- 
-LJ covery of the presence of bright lines in the spectra 
of nebulae, it was generally, if not universally, accepted 
as a fact that nebulae were merely stellar clusters irresolv¬ 
able on account of their great distances from us. This 
view had become impressed on the minds of many of our 
greatest observing astronomers in the progress of their 
work, and is one therefore which should not lightly be 
abandoned. 

It appears to me that Mr. Huggins's observations in¬ 
stead of being inconsistent with the view formerly held 
by astronomers, are rather confirmatory of the correct¬ 
ness of that view. 

1 Ob a Cause Tar th« Appearance of Bright Lines id lhe Spectra of Inre- 
ulnWaiu Cluster* Paper read at the Royal Society by E J SLone, 
M A , F,R S , Her Majesty 1 ! Astronomer, Capa oi Good Hope 
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The sun is known to be surrounded by a gaseous 
envelope of very considerable extent Similar envelopes 
must surround the stars generally. Conceive a close 
stellar cluster. Each star, if isolated, would be sur¬ 
rounded by its own gaseous envelope. These gaseous 
envelopes might, m the case of a cluster, form over the 
whole, or a part of the cluster, a continuous mass of gas. 
So long as such a cluster was within a certain distance 
from us the light from the stellar masses would predomi¬ 
nate over that of the gaseous envelopes. The spectrum 
would therefore be an ordinary stellar spectrum Suppose 
such a cluster to be removed further and Amber from us, 
the light from each star would be diminished in Lhe pro¬ 
portion of the inverse square of the distance; but such 
would not be the case wuh the light from the enveloping 
surface formed by the gaseous envelopes The light from 
this envelope received on a slit in the focus of an object- 
glass would be sensibly constant because the contributing 
area would be increased in the same proportion that the 
light received from each part is diminished The result 
would be that at some definite distance, and all greater 
distances, the preponderating light received from such a 
cluster would be derived from the gaseous envelopes and 
not from the isolated stellar masses. The spectrum of 
the cluster would therefore become a linear one, like that 
from the gaseous surroundings of oui own sun. The 
linear spectrum might, of course, under certain circum¬ 
stances, be seen mixed up with a feeble continuous spec¬ 
trum from the light of the stars themselves. 

It should be noticed that, in this view of the subject, 
the linear spectrum can only appear when the resolva- 
bility of the cluster is at least injuriously affected by the 
light of the gaseous envelopes, becoming sensibly pro¬ 
portional to that from the stellar masses, and that in the 
great majority of such cases it would only be in the light 
from the irresolvable portions of the cluster that bright 
lines could be seen m the spectium. 

The changes in form which would be presented to us 
by such a nebula might be expected to be small These 
changes would depend chiefly upon changes in the distri¬ 
bution of the stellar masses constituting the cluster. It 
has always appeared to me difficult to realise the con¬ 
ditions under which isolated irregular masses of gas, 
presenting to us sharp angular points, could exist uncon¬ 
trolled by any central gravitational mass without showing 
larger changes in form than appear to have been the case 
with many of the nebulae. In my view of the nature of 
nebulie this difficulty no longer exists. 


THE RACES AND TRIBES OF THE CHAD 
BASIN 

O N this subject a most valuable paper has been con¬ 
tributed to the last number of the Zettschnft der 
Gesellscha/t Jur Erdkunde by Dr. G. Nachtigal, one of 
the few living writers entitled to speak with authority on 
the ethnography of Sudan While the great problems 
now being rapidly solved in the portion of Africa lying 
south of the equator are almost exclusively of a strictly 
geographical nature, those still awaiting solution in the 
northern half of the Continent are on the contrary mainly 
of an ethnological character. The reason of this pointed 
difference is very obvious Although there are vast 
regions south of the line still unexplored, enough is already 
known to warrant the conclusion that what remains to be 
there discovered is peopled by the same great race hold¬ 
ing almost exclusive possession of the parts already 
opened up by the spirit of modern enterprise. With the 
sole exception of the extreme south-western corner, occu¬ 
pied by the Nam aqua and Cape Hottentots, and of some 
districts also in the south still haunted by a few straggling 
Bushman tribes, the whole of Africa from the equator 
southwards would seem to be the domain of what is 
now conventionally known to philologists as the Bantu 
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lamity Whatever be their origin, all the countless 
iibes here settled are now at least linguistically united 
into one group, all of them, with the exceptions already 
specified, apparently speaking dialects of some one 
common mother tongue now extinct. Hence however 
interesting the questions that still remain to be settled 
relating to die physical geography of Africa south of the 
equator, its ethnography, so far as that can be determined 
by the test of language, presents little or no further diffi¬ 
culty. 

But north of the equator the case is completely reversed 
Here there doubtless remain to be cleared up some few 
geographical points, such, for instance, as the water part¬ 
ing of the White Nile and Lak Chad, the course of the 
Upper Shari, and especially that ol the Ogoway, so far as 
it may Bow north of the line. But on the whole the main 
physical features of this half of the continent maybe said 
to be at last fairly settled- 

Its ethnology, on the contrary, only becomes all the 
more complicated in proportion as our knowledge of the 
land and its peoples increases 1 No doubt we have here 
also one or two widespread linguistic groups, such as the 
Semitic, represented by two of its branches—the Arabic 
in the Barbary States and Egypt, and the Himyantic 
(Lcsana Glz, Tigr(*, and Amharic) in Abyssinia There 
is also the great Hamitic family, with its three distinct 
branches—Egyptian, Libyan, and Ethiopic—occupying 
more than one naif of the Sahara, from about the 15“ E. 
long Lo the Atlantic seaboard, large tracts in the south 
of the Barbary States, parts of Egypt and Nubia, and the 
whole of the Galla counlry and Somaliland as far south 
as the River Dana or Polohio, where it is met by the 
Waswahih and other Bantu tnbis of the eastern sea¬ 
board. 

But there still remains the pure negro race, properly so- 
called, occupying nearly the whole of the Sudan in its 
widest sense, the banka of the WhiLe Nile, and all its 
head streams, from Khartum to the Victoria Nile, and in 
all probability the still unexplored regions of the Ogoway, 
and of Central equatorial Africa generally, from Cape 
Lopez inland, to the Hlue Mountains west of ihc Albert 
Nyanza, and from Lake Chad southwards to the equator. 
Here we find innumerable negro tribes, dwelling more 
especially in three great centres of population—the region 
between the Niger and the West Coast, the Basin of the 
Chad, and the Upper Nile, with all its head streams* 
—tribes generally speaking differing as much in speech as 
they would seem on the whole to resemble each other in 
their main physical features Here live the Wolofs, the 
Veis, the numerous Mandenga and Haussa peoples, the 
Fulahs (who, however, are not Negroes), the Masa family, 
the Bagirmi, Babir, Nyamnyam, Shilluk, and many other 
Niger, Gambia, Chad, and Nilotic races, all speaking 
idioms seemingly in no way related to each other, and in 
fact possessing nothing in common with any known forms 
of speech beyond the general and somewhat vague 
feature of agglutination characteristic of most, if not of 
all, of them. Here, therefore, we have many linguistic and 
ethnological puzzles still awaiting solution, and forming, 
as stated, the counterpart of the topographical mysteries 
now being 90 successfully unveiled in the southern half of 
the continent. 

The Basin of Lake Chad, situated m the very heart of 
this vast region, is peopled by such a bewildering number 

1 A striking proof of Lhn is nfiorded by the recant expedition of D 1 ^ 

Tunker lions the Lower SoIml from lU junction with the While Nile to 
Natieri the most Advanced Egyptian military station in that direclion He 
inftinvLS ua that between these two points .ire spoken no less Llion hvc distinct 
idioms, home of which are now heard of for (He first lime 1 lien* would seem 
to be the Niter, along the nshi bank of the So bat, and the Shilluk, Janghey, 
Fallangh, and Nuiak on the left And beyond Nauer he reports the eruu 
cnee oI many uLher independent tnbei on ine Middle and Upper Snbat, fulIi 
a* the BonJakj Jibbe, Runkung, Nikuar, and Chai, all apparently hpe-dun* 

differ eat language* , 

a Reporting luhL year to the Egyptian Government on the While IM He 
between Pumi and Magungo, Gen Gordon Fuha remarks' " Le pays 
eat life i peuple , beau coup plus qu'jucipif autre parUe dc l’Afnque.” 


of races, as to have hitherto baffled all attempts at analysis, 
or any general classification based on recognised scien¬ 
tific principles. Here we find dwelling either separately 
or together, branches of the Semite, Hamitc, Fulah, and 
Haussa races, though none of them, except the Semite 
Arabs, in any considerable numbers. Here is further re¬ 
presented every variety of the mysterious Tibu people, 
who elsewhere share the Great Desert with the Twareg 
(Tuareg) Berbers—Teda and Dasa, that is, northern and 
southern Tibus, Tibus pure and mixed, nomad and 
settled. Here also are the Kanembu, 1 or people of 
Kanem, who are Tibus one degree removed, and the 
Kanun oi Magomi, the ruling race in Bornu, who may 
be described as Tibus, or rather Kanembu, in the third 
and fourth degree, in other words, half-caste descendants 
of Kanembu and the Aboriginal Negro inhabitants of the 
land. Here are, moreover, the Margi, Mandara, Makari, 
Logon, and other members of the Masa or Mosgu family, 
in all probability akin to, if not the collateral descendants 
of, the So or Sou people, now either extinct or absorbed in 
the Tara, Manga, Ngalmaduko, Dalatoa, and other 
Kanun tribes Here, too, are the Bede, B.ibir, dnd some 
other independent or unclassified Negro peoples, frag¬ 
ments of the Kuka and Bulala from Lake Fittn, and 
lastly, the Bagirnu from the neighbourhood of the Middle 
Shari, and apparently connected with the Jur and Dor 
tribes on the western head waters of the While Nile, thus 
forming a sort of connecting link between the Nilotic 
Negro tribes, and those of Central Sudan 

All or most of these data were doubtless previously 
known, at least in a vague or general way ; but thanks to 
Dr Nachugars careful investigations on the spot, we arc 
now for the first tune enabled to form a clear idea of the 
various geographical, political, social, and linguistic rela¬ 
tions of these different peoples, one to the other Unfor¬ 
tunately in his elaborate monograph he treats the whole 
subject under the threefold division of races m Kanem, 
Bornu, and the lake islands, a political rather than an 
ethnographic distribution, which is all the more confusing 
that several Kanembu tribes, such as the Sugurti and 
Tomagheri, aie now settled also m Uornu, while on the 
other hand several Bornu 01 Kanun people, such as the 
Magomi of Full on the cast coast, tnc llulua, Malemia, 
and Ngalma Dukko, have found their way back to 
Kanem, whence then forefathers originally migrated 
westwards. 

The inconvenience, however, arising out of this ar¬ 
rangement of the subject matter is largely obviated by 
the excellent coloured map accompanying the paper, 
without which it would in fact be scarcely intelligible to 
the ordinary reader It will therefore be necessary in the 
subjoined risume of Nachtigal’s conclusions to depart 
somewhat from his tnple division, and give a general 
classification of all the Chad races, based rather on their 
permanent linguistic and physical affinities than on their 
accidental political relations, while in all other respects 
closely adhering to the data supplied by him. 

The map above referred to is shaded in ten different 
colours, corresponding to so many distinct peoples But 
one of these colours comprises four not yet classified 
Negro tribes on the west and south-wesL frontier of Bornu, 
between that state and the adjoining Haussa states 
further west. On the other hand, the Bagirmi are not 
represented at all by any of these colours, so that four 
more shades would really be needed to embrace all the 
Chad races, while even then excluding such more remote 
peoples as the Adamawa on the south-west and the 
Fulahs on the wcsL. 

It thus appears that all the peoples dwelling either 
round about the Chad or on its numerous islands may be 
grouped under the subjoined fourteen main divisions .— 
(i) Tibus iTeda, Dasa, and Kojain) , (2) Kanembu ; 

■ The suffix fat is limply the plural of the |irraoriil niffix wa A 
= a native of Kensm , Kntumon — the people of Kanem 
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(3) Kanuri or Magomi ; (4) Masa or Mosgu ; (5) Ycdina 
or Buduma and Kun ; (6) Bulala and Kuka ; (7) Dana 
or Danawa; (8) Dede p (9) Ngisem ; (10) Kerrikerri; 
(ri) Babir ; (12) Hagirmi ; (13) Haussa , (14) Arab? 

1. Tjbus, of whom, a? already stated, every variety is 
represented. They occupy the greater part of Kanem 
proper and are found on both banks of the Komodugu 
Voobe in Bornu, between the 12 0 and 13 0 E long Prin¬ 
cipal pure nomad Tibu tribes Gunda, Atereta, Worda, 
Juroa, or O&umma, Mada f Wandala, Dogorda, with a 
total population of 13000. Principal pure settled Tibu 
tribes Salemea, Beggaroa, Aborda, Nawarma, Oreddo, 
and Bdlca, numbering altogether 4,400 Mixed and 
doubtful Tibu tribes Gadawa, Kumosoalla, Hawalla, or 
Famalla, Midolea, Jinoa or Mallcmin, say 10,500, giving 
a total of 27,900 Tibus in the Chad district. 

2 Kanemtuj, dwell principally round the eastern, 
northern, and western shores of the lake, therefore, as 
already remarked, both in Kanem and Rornu, Their 
principal tribes arc the Sugurli and the Tomaghera or 
Tomaghen, both in Kanem and Bornu; the Konku, 
Gallabu, Kuburi, Kunkinna, &c., with a total population 
of over 18 p ooo. 

3 Kanuri, the ruling people of Boinu, and by far the 
most important nation in the Chad basin Nachtigal pro¬ 
poses two deuvations of the name ■ first from the Arabic 

-hurflight, and the Kanuri prefix Art, implying the 

concrete idea of " the people of light,” as the first heralds 
of Islam in the Pagan lands occupied by them. But this 
mixture of dements from two radically distinct languages, 
though perhaps interesting to Mr. J C. Clough and other 
advocates of mixed languages, can scarcely be meant 
seriously. It is as if the first English settlers in the Fiji 
Archipelago were to announce themselves as the "lumen- 
bearers,” as the first messengers of the 11 lumen evangelii,” 
or 11 light of the Gospel, 1 ' to the naLivea of those islands. 
Second, and much more probably, a corruption of A'rt- 
nemn, implying their Kanem origin, already referred to 
Principal Kanuri tribes in Kanem . Bulua, Anjahbu, 
Rogodobu, Birad ull, Binwa, Mclcmia, Forebu, Ngalma 
Dukko, the Magorm of Full, and Dalatoa, These last, 
Lhough claiming to be considered a Kanuri people, being 
really descended from slaves of other races subject to 
them. Principal tribes in Bornu The Ma^omi or Ka- 
nun proper, the Tura, Manga, Nguma, Kai, Ngallaga, 
Ngalmaduko, Ngomatibu, Ngasir, &c , with a total popu¬ 
lation of about 1,500,000. 

4. Mcksgu or Mam. family occupies the region south 
of the Chad as far as Adamawa, and seems to belong to 
the same lacc as the exunct So and other autochthonous 
peoples of Bornu either extirpated by, or absorbed m, the 
Kanembu invadcis of that region Principal tribes 
Margi, Mandara, Mek.iri or Kotoko, Logon, Gamergu, 
the unsettled Keiibina, and the Mosgu or Masa proper 
Masa is the name by which they call themselves. They 
may number altogether about one million. 

5 Yedina, or Buduma and Kl/JU, are the two native 
lake tribes, the former dwellingon the great central group of 
islands, the latter on the Karka, or smaller South-eastern 
Archipelago. Yedina is the proper name of the first, 
Buduma being the name by which they are known to the 
Kanuri, from lUtdit—hay^ and the suffix tna singular (for 
the plural dn) t meaning the " hay-people 11 They are 
fierce and danng pirates; the terror of the surrounding 
nations. Ihc Kuri, so called by the Arabs and others, 
call themselves Kalea or Kaleama , and are undoubtedly 
akin to the Yedina, though the two languages vary not a 
little. Principal Yedina tnbes , Maijoja, Maibulua, Buja, 
Guna, Margauna, Jillna; numbering from 15,000 to 
20,000 altogether. Principal Kun tribe? ■ Angna, Media, 
Kndiwa, Toshea, Karawa, Kalea. 

G. Bulala and Kuka, kindred tribes, originally from 
Lake Fitlri, whilhei most of them seem to have returned. 


Some of the Bulala have withdrawn to a few of the 
islands in the lake, but Jhe four following tnbei are still 
in Kanem Ngijem, Bedde, Sarabu, andTirra, all off the 
south-east shore of the lake. The Kuka are now found 
only in Gujer, in the same neighbourhood. They jointly 
number about 5,800 

7, Dana or Danawa, called by the Arabs Haddad^ 
and by the Dasa or Southern Tibus Azoa, both terms 
meaning “ Smiths," occupy a compact territory at the 
south-east corner of the lake opposite the Kono group 
of islands inhabited by the Kanembu. According 10 
their tradition, the Danawa are half-caste Manga Tibus 
and Bulala?, but they now speak a Kanuri dialect. 

8 HFDF-, about J2° 30' N. 1.1L, II°| 1/nclu.Lfi.d Aboriginal 

E. long. Negto inhca on Lha writ 

0 NgI^EM. 12° N lit , II" E long (.»“! frontier 

IO KERRI KERRF, It 3® N lat, ward 1 * on iha Hauiu 
11° E. long Suues, And jmuthwards 

11. Bahir, II 0 N. lat., 12" E long.] on Adam™ 

12. Bauirmi, along the eastern or right bank of the 
Lower Shan, with undefined southern limits, and extend¬ 
ing north-eastwards in the direction of Lake Fittri and 
Waday. Are closely related to the Sara tribes of the 
Middle Shan, and are also connected with the Jur and Dor 
dwelling on some of the head waters of the White Nile. 
Some of the Bagirmi arc settled in Bornu, where they 
are called Karde, possibly through some confusion with 
their northern neighbours, the Kredas of the Bahr-el- 
Gha7.1l, who are Dasa or Southern Tibus akin to the 
Sakcrda further up the bed of that now dried-up stream. 

13 Hai/sSA communities exist in one place only in 
Bornu, the district round about Gummel, on the 13 0 
parallel and the io° E long north-east of Kano 

14. Arab Iriues are found both in Kanem and 
Bornu. The principal Kanem tribes are the Tunjer, 
Ulcdsolnnan (Wassili), and Mgharba, about 80,000 alto¬ 
gether The principal Bornu Lnbes are the Auladhamed 
and Salamat, numbering perhaps 100,000. Many of them 
have become in some respects assimilated to the sur¬ 
rounding Kama 1 people, but still hold tenaciously to their 
Semite speech. 11 1 have met with Arabs settled in Bornu 
for a series of generations, near the centie of the king¬ 
dom, and who were still so little acquainted with the 
Kanuri language that I was obliged to act as their inter¬ 
preter” (Nachtigal) These Bornu Arabs are called Shoa 
by the Kanuri, and are carefully to be distinguished from 
those Ai abs who occasionally make their appearance in 
these regions, either as marauders or traders from the 
Barbary States 

Though mainly ethnological. Dr Nachtigal’s paper is 
introduced with a few geographical notes, which, how¬ 
ever, present little or no novelty. The lake is described 
as about 27,000 square kilometres in superficial area, of a 
triangular shape, open and navigable in its western sec¬ 
tion, but along its eastern shores crowded by a large 
number of islands m many places separated only by narrow 
channels one from the other. The upper course of its 
one great affluent, the .Shan, still remains to be deter¬ 
mined, the writer merely remarking on that point that it 
flows 11 in two mam streams apparently rising m the 
heathen lands to the south and south-east of Waday, re¬ 
ceives a small portion of the rivers flowing down the 
western slopes of the Marra range, and throughout the 
whole jear discharges a considerable volume of water 
into the lake," The Bahr-el-Ghazal, its former north¬ 
easterly ouLflow, has long been dried up, so that the Chad 
has now no outlet of any sort, its waters being kept by 
evaporation alone at their present variable levels. 

But noihing could possibly be more thorough and satis¬ 
factory than NachUgaTs elucidation of the complicate 
ethnography of this region, which he has disentangled as 
successfully as Stanley has just solved the geographical 
problems connected with Lake Tanganyika. 

A H Keane 
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THE " LOST A TLANTIS " AND THE 
“ CHALLENGER ” SO UN DINGS • 

I T may perhaps not be at first apparent what is the 
connection between those tubes and masses of metal 
and other apparatus on the right and these fossil leaves in 
the cases on the left. Those are some of the sounding 
apparatus used on board the Challenger in her four 
years 1 voyage. They have been brought from the gal¬ 
leries of the Loan Collection of Scientific Apparatus, where 
they are deposited by the Admiralty, into this theatre, 
in order to illustrate the method by which deep-sc\ 
soundings and temperatures are ascertained. It is the 
results obtained from soundings in the Atlantic Ocean 
alone that we shall consider this evening. While the 
working out of these results, as shown in the diagram, 
has been accomplished by the staff of the Challenger, 
there are some few other ships to which passing allusion 
will have to be made. These fossil leaves, deposited by 
Mr, J, Starkie Gardner, F G.S , are alio brought in from 
the Loan Collection It is not these particular leaves we 
have Lo consider ; these are all English but we shall 
have to consider the teachings of collections of leaves 
similar as regards their manner of preservation, obtained 
from different parts of Europe and America There are no 
specimens at present in the collection besides these, though 
until recently there was the small typical collection of the 
Baron von EtLingshausen These English specimens 
will, however, serve our purpose very well as illustrations 
to convey an idea of what Tertiary fossil leaves look like 
The connection between these two subjects is here We 
are going to consider certain past vegetations which are 
made known to us by their fossil remains The study of 
some of them led Prof Unger by a process of reasoning 
that will be presently indicated, to the belief that there 
existed in Tertiary times land between Europe and 
America by which the ancestors of the plants gradually 
travelled from America to Europe It is now seventeen 
years ago that Prof Unger proposed to call this hypo¬ 
thetical land the Island of Atlantis ,— the sunken island 
or lost island of Atlantis. It was, no doubt, what our 
American cousins would call “ a big thing" for a 
botanist Lo do, to 11 create” a former land in mid-ocean 
simply because he wanted it to account for the migra¬ 
tion of the ancestors of fossil plants he had studied, 
and to do so without a particle of physical evidence. 
It was the first time in the history of geological science 
that so bold a step had been laken. The arguments by 
which Unger arrived at his conclusions were criticised 
at the time and another route for migration by the Pacific 
was suggested a Whatever may be opinions as to the 
value of the evidence on which Prof, Unger based his 
“lost Atlantis /' we now know from the Challenger work¬ 
ing out or soundings that not only a 11 sunken island,” but 
a ridge does lie in mid-Atlantic between the Old and New 
World. 

Our subject groups itself into three divisions*—(1) 
Tertiary fossil plants; (2) Deep-sea soundings ; (3) the 
“Atlantis ridge.” 

[The lecturer then turned to the fossil leaves, and de¬ 
scribed their manner of preservation and the conditions 
under which they are met with, and referring to diagrams 
and tables explained the meaning of the word Tertiary ] 
No one now doubts these are really the remains of plants 
that grew and are not lapides sni generis. In comparing 
them with living plants and determining their affinities there 
are many difficulties to be encountered. The remains them¬ 
selves are often fragmentary. Even when they are tolerably 
perfect the comparisons have to be made for the most 
part with specimens in herbaria, and the variations seen 

1 Ab>trvcl of t lecture given in connection with Ihe Lojn Collection of 
"icieiiiifi:: Apparatus at South Kumng ion, March 31, 1877, by W Mr|i)ien 
Mucheb, M A , LL U 

* Fruf Oliver, Nat I/tst Rtv A} , iB6a, Piq/ Asa Gray, Afttn Am 
Ac*d , N v(i< vi. p. J77 


in the few leaves of a specimen often suggest that varia¬ 
tions from different parts of the tree may be considerable. 
With fruits and with ferns preserving the fructification, 
the determination is safer, but with leaves alone, while in 
some well-marked cases there can be hardly a doubt, in a 
large proportion of cases the doubt is great. When the 
lecturer first paid attention to the Lowrr Bagshot flora, 
fourteen years ago, bethought, as many unacquainted wuh 
the subject might think, that with such herbaria as at 
Kew and the British Museum the work of comparison 
would be simple. The nehes of these places will soon 
show, however, that a wide experience and a trained eye 
are needed to refer to all the species, frequently of orders 
and genera widely separated in the natural classification, 
whose leaves resemble a fossil leaf under consideration. 
Those who may Lry the work will more readily under¬ 
stand how it was that a few years ago not a single 
English botanist of note was willing to attach any im¬ 
portance to the determinations based on foaSil leaves 
alone. 

Matters are looking more hopeful now, partly because 
more perFect and well-marked specimens are being 
frequently added to museums and private collections, 
and partly because the writers of monographs on any 
living order are now beginning to adopt the plan of 
adding what is known abmt its fossil forms There can 
hardly be a doubt that the solid reliable progress in the 
determination of fossil leaves is to be mide alone by 
botanists who select a particulir group of plants for ex¬ 
haustive study, and include such fossil forms as they find 
no hesitation in admitting. General botanists of even 
great experience may make good guesses, hut nothing 
shoit of the determination of a specialist can be regarded 
as absolutely safe, even if that may be considered so. 

While the feeling of English botanists a few years 
ago was as described, there were on the Continent 
some few whose hesitation with regard to fossil leaves 
did rot prevent them from trying what could and 
what could not be done in the way or identification. 
[The lecturer then referred to the work of continental 
botanists, especially of Heer and Unger, and alluded to 
the confirmatory evidence which in some cases had 
occurred of fruits being found subsequently from the 
same locality as leaves, whose determination had been 
attempted] Unger compared the Tertiary flora of 
America with that of Europe, and in 1860, in a lecture 
called 4 Die versunkene Insel Atlantis,” made a com¬ 
parison between the two, and detailed the steps by which, 
after twenty years’ study, he had been led to the conclu¬ 
sion that the European Tertiary flora had a Norih 
American character There have been two theories re¬ 
specting the origin of plants in particular areas. One 11 
that the plants of that area have been created there as 
fully developed as met with ; another is that they have 
been partly the result or evolution in the same district, 
and partly or entirely the result of immigration from other 
districts. [Starting with familiar illustrations of the 
effects of climate on plants, the lecturer proceeded to 
show how planes retreated before clunatal conditions that 
were hostile to them and spread where the conditions 
were favourable, in some cases changing the elevation at 
which they grew, in others changing their area ] It was the 
consideration of the migration of the plants that led Prof. 
Unger to believe that a high proportion of the European 
Tertiary forms had come from North America. 

11 would occupy too much time and would fulfil no useful 
purpose in a popular lecture like this, to give in detail the 
dua on which he based his conclusions A risumi of 
Lhem in a form convenient for reference may be found in 
a translation of his lecture in the Journal of Botany of 
January, 1865. Believing Lhe evidence was sufficiently 
strong that the Tertiary plants he studied had come from 
North America, he proposed a hypoihrucal land between 
the two as the route by which they had travelled. 
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He took the name of hit hypothetical land from a 
legend met with in the “TImwis" of Plato. In a con¬ 
versation between a priest of Sais and Solon, when in 
Egypt, mention is made of a great island or Atlantis, 
situated beyond the pillars of Hercules, where lived a 
powerful nation that ruled over Libya as far as Egypt, 
and over Europe as far as Tyrrbema. They tried to 
subjugate the Hellenes, but that heroiq people defeated 
them. At a later period, during severe earthquakes 
and great Hoods, the island of Atlantis sank into 
the ocean. Such in brief outline is the legend. [The 
lecturer, alluding to the translations of Jowett and 
Whewell, referred to the puzzle this passage had been to 
students to know where an Egyptian priest could have 
known such a legend, or why (possibly) Plato had in¬ 
vented it, and alluded to one explanation that it was 
probably an exaggeration of some local phenomenon. 
In the Journal of Botany for January, 1865, a list of 
the literature of the subject is given.] This is as much 
as time will allow to be said to indicate the nature of the 
reasoning by which Unger, on the evidence of plant 
remains in Europe and America, conjectured former in¬ 
tervening land between the two, and why that hypo¬ 
thetical land was called “ the sunken" or 11 the lost 
island of Atlantis. 1 ' 

We now turn to the Challenger soundings, and with 
these must be mentioned those of the United States ship 
Dolphin1 the German frigate Gazelle , and the British 
ships Hydra and Porcupine . The generalisations of the 
soundings taken by these vessels, with inferences drawn 
from bottom temperatures, have been worked out by the 
staff of the Challenger, and a contour map has been pre¬ 
pared, of which the features which bear on our subject 
are reproduced m the diagram. Some of the most im¬ 
portant soundings were taken from the Challenger herself, 
and as the working out of the whole results have been 
performed by the staff of that ship it is not unfair, at any 
rate in a short title for a popular lecture to mention only 
11 Challenger soundings.” That there was no feeling of 
international jealousy on the part of the Challenger staff 
is fully evidenced by the fact that the northern portion of 
the ridge has been named after the Dolphin . 

Before referring to the results it may be of interest, as 
we have some of the Challenger apparatus here, to speak 
of the method of deep-sea soundings. 

[The lecturer then briefly sketched the history of deep- 
sea soundings, alluded to the impulse given by the laying 
of cables, and mentioned how the improvement in me¬ 
chanical appliances made possible now what was Impos¬ 
sible a few years ago 1 

The line used is about one inch in diameter ; on this 
the twenty-five and seventy-five fathom distances are 
marked with white thread, interwoven, the fifty by red, 
and the 100 fathoms in blue. By this means the amount 
of line paid out can be easily ascertained. The weights 
to sink the line are so arranged, that when they touch 
the bottom they release themselves. There are several 
modifications of this apparatus, but the principle of those 
used on board the Challenger is that round flat weights 
with holes through them are placed one above another 
with a rod or tube running through them, the number of 
weights depending on the expected depth. To the 
bottom of the lowermost weight a wire ring is fastened, 
and a wire passes up and is fastened to a spring at 
the top of the tube The tube is then attached to 
the line. So long as the strain of the weights is on this 
spring it remains closed. Directly the weights rest on the 
bottom the strain is removed, the spring opens, the wire 
ib released, and when the line ib hauled in it brings up the 
tube only, leaving the weights below. For taking tem¬ 
peratures a cup lead is generally used to sink the line, 
to which self-registering thermometers specially arranged 
to withstand great pressures are attached at every too, 
and sometimes at every ten fathoms. It is not necessary 


here to speak of dredging, nor of the means for bringing 
op water or samples of mud from the sea bottom, we 
have now only to speak of soundings and taking tempe¬ 
ratures. In both operations the line is passed through a 
pulley-block, which is attached to a group of elastic 
11 accumulators/ 1 the object of this being to break the 
shock of the roll of the ship. 

Dr. Spry, writing about the Challenger voyage, has 
said — 

11 It has been found that in all deep soundings it is 
necessary to use steam power. No trustworthy results 
can be obtained from a ship under sail, as even in the 
calmest weather the heave of the sea or the surface 
current is sufficient to drift the ship in a very short time 
a considerable distance from the place where the lead 
was originally let go. . . . The first thing therefore to be 
done is to shorten and furl all sail and bring the ship 
head to wind, regulating the speed in such a manner 
as to avoid forcing her through the water. 1 ' 

The soundings and temperatures obtained by the Chal¬ 
lenger have been from time to time issued in special 
reports, of which there have been seven. In the seventh 
is given a map on which the soundings have been marked, 
together with those of the other ships already mentioned. 
On this map the ridges and deep basins have been con¬ 
toured, and where soundings have been wanting the 
bottom temperatures have been taken as a guide of the 
probable position of the separating ridges. For the 
Challenger ridge there are plenty of soundings and nearly 
as many for the Dolphin ndge. The connecting ridge is, 
however, assumed from bottom temperatures. 

It is on this map out diagram is based. 

Having now obtained approximately the contour of this 
ridge, which throughout the greater part of its range is 
known as a fact from actual soundings, there are some 
few speculations concerning it which naturally present 
themselves for consideration. In the first place it will 
be noticed that along the ridge itself there are four places 
where it rises to dry land, at the Azores, at St. Paul's 
rocks, at Ascension, and at Tristan (fAcunha. la the 
deeper basins there is land rising above the sea-level at 
Fernando de Noronha, at Trinidad, and at St Helena. In 
the deeper basins too there are five soundings which show 
a depth of more than 3,000 fathoms. These are given on 
our diagram. The greatest depth recorded is 3,450fathoms. 
A glance at the Challenger map on which the soundings 
are marked in figures is sufficient to show that if the con¬ 
tour lines were drawn at every 250 fathoms the Atlantic 
would be found to be diversified by hills and valleys 
Geologists are familiarised with invoking former rises and 
falls in land to account for some of the facts they study. 
Indeed in some cases it seems almost as if U were believed 
that the axis of the earth may be shifted and its ice-caps, 
its soil-caps, and its continents moved about with im¬ 
punity to suit any particular theory. At any rate it would 
not be received as a startling idea that the whole area of 
what is now the Atlantic has been dry land. True we 
know that deposits are now being formed on the floor of 
the ocean, and at different rates, and consequently pro¬ 
ducing different thicknesses , rivers carry material which 
is spread out according to conditions over large or 
small areas, and so produce variations in the thickness 
of their deposits , and perhaps allowance must also be 
made for currents. These circumstances may to some 
extent modify the relative levels of parts of the 
ocean bottom. But they could hardly account for 
such extent of variations in the hills and valleys as 
are met with. Some of the ridges may be the result 
of submarine elevation analogous to that which has raised 
high mountain ridges elsewhere, and in this case has never 
brought the ridge above the sea except in a few peaks. It 
must too be remarked that if we admit the ridge through 
its whole length to have been dry land, it does not neces¬ 
sarily follow it was so all at the same tune. There is not, 
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however, any readily apparent argument against the 
theory that it haa been all dry land and at one and the 
some time. Let us for a while assume that it was, and 
let us then tee what facta about climate we may infer 
with regard to it. 

There are no doubt many other places besides those 
already known where the depth exceeds 3,000 fathoms. 
Let us f however, take the group of the known three which 
run in a line north-east and south-west, and are respec¬ 
tively 3,450, 3,200, 3.250, and we may assume that they 
represent a valley line. Let us suppose that the area is 
raised till this valley is dry land ; what then will be the 
height of our ridge, and what will be the highest peaks 
of the country ? To the north-west of the valley, distant 
about as far u from here to the Grampians, would tower 
the peaks, now the islands of St Paul’s Rocks, and 
Fernando de Noronha, rising some jo.ooo feet ; and 
to the south-east would rise Ascension to a similar 
height The "ridge” itself would be about 15,000 feet. 
There is no reason whatever for supposing that the 
ridge is a table land. On the contrary, it seems more pro¬ 
bable, judging from the variations in the soundings, that 
it was diversified with hills and valleys. Now a ridge of 
this elevation would, in all probability, have a snow cap¬ 
ping even at the equator. Astronomers tell us that in 
14 former” times the earth's atmosphere was higher and 
its pressure greater than now, but that was in a very 
1 emote past, and we may fairly assume that at Lhe time 
of this ridge being land the atmospheric conditions were 
much as now. We should thus have a mountain ridge 
with hot valleys and every variation in temperature 
according to height ; so that sa far as temperature is con¬ 
cerned botanists would have no difficulty in accounting 
for the migration across the equator of plants that would 
be killed by great heat. With regard to the part of the 
ndge between Europe and America, answering to Unger's 
"Atlantis," the soundings are more numerous. The 
undulations seem to have been many, and the general 
elevation was probably not more than 9,000 feet, unless 
the original depths are masked considerably by a deposit 
of globigenna-ooze Some peaks—now the Azores—still 
remain above water. When the ridge sank is a ques¬ 
tion on which we have at present no evidence. The 
whole subject is slill young, and we have much yet to 
learn. 

In conclusion the lecturer said . 1 hope I have given 
sufficient prominence to the distinction that must be 
drawn between fact and inferences from those facts. 

I should be very sorry for anyone to go away from this 
place and say that they heard a lecture at South Ken¬ 
sington in which they were told that there formerly was a 
continent running down the middle of lhe Atlantic, and 
that there WR9 a lofty mountain ndge along it, capped 
with snow even at the equator. 

I wish carefully to point out to you I have made no 
statement of Lhe kind. I have simply told you the fact 
that a ndge less than 1,000 fathoms beneath the ocean 
runs down mid Atlantic in a sinuous course, whose 
contour is roughly indicated by the diagram That on each 
side of it are ocean depths, twice and in some cases thrice 
the distance it is below the sea-level. That if these 
depths were once land valleys, as geologists have no diffi¬ 
culty In believing possible, then there would be a ridge 
running north and south along the area of what is now 
the deep Atlantic, ranging from 9,000 to 15,000 feet above 
the sea-level, and that if the atmospheric conditions were 
the same then as now, judging from what we know of the 
Andes under the equator at the present time, there was 
probably a snow-capping. 

Such a land-connection between Europe and America, 
if it existed as late as Tertiary tunes, would meet ihe re¬ 
quirements of Unger’s hypothesis, varying in height as it 
sank, and the whole ridge would afford a solution of any 
difficulty botanists may have on the score of temperature 


in accounting for the migration of cold-loving and heat- 
shunning plants across the tomd zone. 

The remarks at the conclusion of the lecture, in refer¬ 
ence to its being the last of the series, we have already 
reported at p. 49a 


REMARKS ON THE INVESTIGATION OF 
CUM A TES 

O Prof. Balfour Stewart we are indebted for the 
separation of meteorology into its two great divi¬ 
sions of physical and climatic. The latter I have pro¬ 
posed to separate into two sub divisions, viz , normal and 
abnormal. The first of these subordinate branches in¬ 
cludes the investigation of the usual states of the atmo¬ 
sphere in different parts of the earth’s surface, as ascer¬ 
tained by periodic data derived from the averages of 
observations continued for a senes of years. The second 
subordinate branch has for its object the investigation of 
unusual temporary disturbances of the equilibrium of the 
atmosphere—such, for example, as storms of wind, by 
means of the comparison of individual observations, 
extending over only a few hours or a few days. 

Wc need hardly wonder at the disfavour with which 
meteorology is regarded by some men of the highest 
standing in physical science, from whom valuable assist¬ 
ance might have been expected, for we know that there 
is a great want of agreement among meteorologists them- < 
selves as to the means of determining even the most im¬ 
portant fundamental data. For example, it will hardly, 
one would ihink, be disputed that the essential condition 
in all meteorological inquiries is uniformity in instru¬ 
mental observation But towards the establishment of a 
uniform international system no progress has as yet been 
made. Points of subordinate importance may have been 
adjusted at the Congress meetings at Leipzic and Vienna, 
but this all-important question remains just where it 
was. To Mr. GLaisher is due the adoption among bis 
observers of the uniform height of 4 feet above the 
ground for thermometers, and one invariable form of 
screen for protecting them. The Scottish Meteorological 
Society, when establishing their stations in 1855, followed 
the example of Mr. GLaisher by adopting ihe 4-feet 
standard height, and they ultimately selected the form of 
double-louvre boarded protecting box, which I proposed 
in 1864. The Meteorological Society of England have 
also adopted the same uniform system as that in Scotland 
of boxes, and their exposure, and hours of observation. 
But other observers follow different methods, and on the 
Continent it is believed there is still less approximation 
to uniformity than among ourselves. The very first 
matter which should be taken up by home and foreign 
meteorologists is the settlement once for all of the ques¬ 
tions how, when, and with what position and exposure of 
instruments are observations to be made Until this is 
done it is impossible to ainve at useful results, because 
the observations which are now being obtained at different 
stations are not comparable the one with the other. Un¬ 
less there be some such general Council as that lately 
proposed in Nature by Prof. Balfour Stewart for carry¬ 
ing out this and other important objects, I shall certainly 
despair of the fuLure of this new science. 

But let us now see in what way the mode of 
instrumental observation bears on the subject of cli¬ 
mate. Climates may be defined as states of the atmo¬ 
sphere due to the joint operation of geographical, geo¬ 
logical, and other conditions more or Jess 1 ol.iI, and they 
are judged of by their effects on animal and vegetable 
life. They do not, therefore, depend simply on the geo¬ 
graphical position on the earth's surface of the district 
where the observations are made, but are largely affected 
by various conditions, such as the distribution of land 
and water, the nature of the soil and its covering, and the 
elevation or depression and character of the land at, and 
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adjacent to, the place. Climates are, therefore, frequently 
of a local nature, by which 1 mean of small superficial 
extent. Thus many varieties of climate may coexist 
about the same parallel of latitude, and even over a very 
limited portion of that zone. Instead of saying, then, 
that a whole country such as Britain lias a certain mean 
temperature, as ascertained by lumping' togeiher observa¬ 
tions made at places of widely different character, level, 
and exposure, we should rather say that there aie m that 
island mountainous districts with a certain mean tempe¬ 
rature, districts of open plain, having another, and 
sheltered districts and valleys having another; while 
parts near the sea-shore, have their own peculiar cha¬ 
racteristics. To take a familiar case, we may refer to 
the Isle of Wight, all parts of which, small though the 
island be, can hardly have the same climate as Bonchurdi 
and Ventnor, which are the favourite retreats of invalids 
in pui suit of health That such local atmospheric distinc¬ 
tions do really exist may at once be shown by a reference 
to the varied distribution of plant life which, though no 
doubt largely affected by the nature of the soil, is never¬ 
theless to a considerable extent dependent on the exist¬ 
ence of certain atmospheric conditions. 

If meteorological stations were to he established m 
someplace situate in a low latitude—such, for example, 
as the Island of Java, we should be told, ns I have more 
than once been in similar cases, that though 4 feet above 
the ground may be suitable for thermometers in Britain, 
it would be quite preposterous far bo hot a climate as 
Java. Now if what were wanted was to asceitam the 
amount of heat emiLted directly by the sun, such a state¬ 
ment might be correct j for then the instruments should 
be kept as clear of terrestrial influence as possible, and 
by taking proper precautions we might perhaps make our 
observations indifferently at sea or onland But these would 
not be observations of climate. Now, as in the case we 
have supposed, it 13 the climates of Java and Britain that 
are to be compared by ascertaining the amount of heat 
communicated to thermometers by conduction and con- 
vet tion of the air which has been heated by solar, and 
cooled by terrestrial radiation, the observations must be 
made on the islands themstlves and not on the sea which 
surrounds them, and by instruments placed at the same 
level above the surface of the ground It has been farthei 
objected that in very hot countries there are large districts 
where canes or other kinds of jungle vegetaiion rise much 
above the level of the thermometers, while in Britain there 
is generally a grassy sward nearly 4 feet below them 
These differing kinds of vegetation nevertheless largely 
influence the character of climates, and their effects ought 
not to be eliminated even although it could be dune The 
results which have been obtained in a jungle should not, 
however, as I have already said, be mixed up wiLh those 
of other places which have a free exposure The tiuth is 
Ihat by adopting different kinds of protecting boxes, and 
by varying sufficiently their levels above the ground, wc 
may so far depress the temperature of a hot country and 
exalt that of a colder, as tnstrumentaily to equalise them 

There 19 but one mode of getting results which shall be 
comparable, and that is by adopting the same standard 
height and the same standard form of protecting box, 
The results may, however, be vitiated m another wav by 
placing the instruments near or under shelter of buildings, 
or still more, by the monstrous system of fixing them to 
the walls of houses ; for masses of masonry or other build¬ 
ing materials prevent either extreme from being recorded 
by the instruments. It must also be kept in view that 
however valuable continuous registrations may be, m 
showing intermediate variations of temperature, no photo¬ 
graphic self-registering thermometer hithei to constructed 
gives any result which can be regarded as correct because 
it does not record the temperature of the air of the locality 
and is not comparable with those of common thei mo- 
meters, nor even, perhaps, is*ever comparable with those 


■f other similar self-recording instruments The house 
or framework with which the instruments aie necessarily 
connected cannot fail variously to affect the mercury in the 
bulb and thus to veil the results The only mode of counter¬ 
acting this influence is to have common thermometers in 
the neighbourhood placed and protected in the usual way 
and to record their indications eight or twelve times in 
the course of the Lwenty-four hours 

It must be kept in view that I have been speaking only 
of local climates, or those which are subordinate to the 
normal climate due to geographic il position That such 
great climatic 7 oncs due to latitude exist and vary as we 
leccde from the equator towards the poles is abundantly 
evident, both fruin the animal and the vegetable world. 
The best mode of investigating these climatic zones 
would be to select stations as little affected as possible by 
surrounding vegetation, the instruments being exposed as 
freely as possible all round and placed at the same level 
above the ground, and as nearly as possible at the same 
level above the sea, so as to avoid confusion with what 
have been termed the climatic zones ol altitude. For 
this purpose I venture to suggest the use of an instrument 
which I proposed in 1870/ the indications of which depend 
on the heating up of a laige quantity of water or other 
fluid contained in a thm glass globe which is freely ex¬ 
posed to the sun's rays. When the water expands under 
the influence of heat, the surplus fluid escapes into an 
adjoining vessel in which it can be afterwards weighed. 
On the other hand when the fluid is contracted by cold, 
the deficiency is continuously supplied from a connecting 
cistern kept always at ihe same, or sensibly the same, 
level. liy this automatic arrangement the whole of the 
heat given out, however inegularly, by the sun, is con¬ 
stantly treasured up The readings of maximum and 
minimum thermometers would also serve to correct errors 
clue to the proximity of the tubes and cisterns of the 
instrument to which I have referred. The difference 
between the results of this and the common Lhermometcr 
is the continuous registration of the alterations in bulk 
pioduced by the variations of temperature, whereas the 
common thermometer fails to record the many changes 
that take place between the maximum and minimum 
leadings, and which arc due to sudden obscurations and 
revelations of the sun caused by passing clouds during the 
day, while the terrestual radiation at night is similarly 
affected Even where this instrument is not used it would 
1 think he an improvement on the present system were 
maximum and minimum thermometers kept constantly 
immersed in a laige globe of tlun glass filled with water. 

Thomas Stevenson 


VOLCANIC PHENOMENA DURING 1875 
T 'JR. GUSTAV TSCllERMAK’S Muivafyiuhe Mitthal - 
nn^tn (1876, 2) contain a most interiiling account of the 
volcanic occurrences during the yeai 1875, computed by Vrof. 
C W C huchs, In the slioit introduction L)r 1 ‘uchs expresses 
his regret that the scientific academics and societies do not give 
mure general attention to this most important branch of geolo¬ 
gical research, and pomts out tlmL thruugh the numerous and 
universal relations of the institutions in question the statistics of 
volcanic erunLiuns and earthquakes would become far more cor¬ 
rect in details and numbers, than it is in lus own power to make 
them The publication of Ihe valuable information now given 
by Trof, V uchs therefore all the more deserves the highest praise 
and attention Dr Fuchs divides the events into two classei, viz., 
eruptions and earthquakes The first volcano treated of is— 
Una — After the shoit eruption of August 39, 1874, which 
lasted until the beginning of September, the mountain was per¬ 
fectly at rest Early in January, 1875, there were signs of new 
activity in the shape ol repeated shocks, which, on the 0th, 
caused considerable damage near Acireale But the shocks de¬ 
creased again both in frequency and intensity, and a new period 
of rest ensued until the beginning of October. At that time a 
small ciatcr on the south-side of tho mountain became slightly 
active. From December 19, smoke mixed with reddish vapours 
1 Jiitim, S, '*r U<f , id hi P 
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was seen to rue, and the re flee l ion of subterraneous fire could 
be seen from Ac ire tie. 

I'esmnus —With the exception of a small eruption on July iB, 

1874, this mountain had only given off clouds of smoke, and 
had come to complete inactivity by the end of that year. From 
January 3 to 6, 1875, slight earthquakes and subterraneous noises 
were remarked, but they remained without further consequences 
Only in December the inclination to activity seemed to return. 
In the interior of the Urge crater of the last eruption considerable 
changes took place, a great portion, towards the south-east, fell 
in, and thick clouds of black smoke rose at this <q>ot On the 
20th the glow of fire was seen in the crater, and all othci pheno¬ 
mena increased in intensity, however, without it coming to an 
eiupturn hy the close of tile year 

Inland —The eruptions which occurred in this country during 
1875 are the most important ones of all. They were numerous 
and followed each olher in quick succession, borne of them wnh 
extreme intensity The first one was a side-emption of the 
Vatna, which began with vehement earthquakes on January 2 
A broad stream of red-hot lava broke forth on the following day 
and continued to (low until the third week of February About 
this time a second eruption began in another locality This was 
preceded by n copious fall of ns lies spreading over Kelduverfet 
The crater of thi*. second eruption Lies witluti one of the largest 
prehistoric lava fields, called Odarlmun A third erupLion took 
place on March io to the north of the latter; no less than sixteen 
small craters ejected masses of red-hot slakes, and more to the 
west a broad blriMm of incandescent lava flowed fur several days 
to a distance of 60a ) aids. The fourth eruption wai perceived 
on the whole of Lhe island It occtined on March 29 on the 
Vatna, and was accompanied by loud reports and subterraneous 
noise. The most remarkable phenomenon in this eruption was 
an enormous fall of ashes, which was 50 dense in Oesterland that 
the bun was daikened and lights had to be lit The ferry on Lhe 
Yokul river could not penetrate for several days the enormous 
masses of floating pumice-stone. The fall lasted five hours in the 
Yokul Valley, three m the Fljotr Valley, and two at Seydlsfjurd 
A sltong west wind earned particles of these ashes to unonnoua 
distances, 1 t , La Norway and Sweden (We have repeatedly 
reported on the a^hcs found in those countries at that time, and 
upon their origin ) Another prolonged eruption took place on 
April 4 'lhe active crater this Lime lay to the south of liurfcll, 
and the phenomenon was accompanied by violent explosions and 
the ejection of lugh garbs of incandescent slakes. It lasted about 
twelve days The next ciuption happened between April 20 and 
24 in the so-called Ohter Mountains Matter was ejected to 
an enormous height and streams of lava overflowed the environs 
to a distance or fifteen miles at a breadth of from 800 to 2,000 
metres Towards the end of June another new crater formed 
and several lava sLrcams broke forth near Tlungo, between 
Vivatn and the Yokulsan. lhe last eruption, another very 
violent one, occurred on August 15 .it the same place a& the last 
Twenty different columns or smoke were ejected, and cm the 
next day slakes and red-liot lava followed. 

AM —This volcano, one of the less-known mountains of 
Java, had a great eruption emly in 1875, according to news 
dated Febiuary 3 An enoimous stream of lava completely 
destroyed the settlement or lUiknr, besides causing gieat damage 
in other localities 

Cefioi ut 0 —This Mexican mountain (situated at lat 2i a 25' N ), 
which risch to a height of 480 meties (1,525 mctiei above sca- 
level) was believed extinct since the discovtry of America, its 
first historical eruption taking place in 1&70, Another great 
eruption followed on February n, 1875, together with violent 
earthquakes, which particularly damaged St Cristobal and 
Guadnlaxara On Lhe evening of lebruxry 10 a fall of ashes 
occurred, and a high garb of fire rose in the night 

A/autia Loa —A CTater on the Buuumt of the Maun a Lou, 
called Mukunweoweo, had an eruption of lava on August n, 

1875, but more detailed accounts have not readied Dr Fuchs 
This is the same crater which sometimes causes the whole inland 
of Hawaii to be covered with Lhe so-called 11 hair of the Goddess 
Vele,” a fine thread-like obsidian, resembling fine threads of 
Cotton, 

Tonganro —Thu volcano, situated in New Zealand, was active 
in the second half of 1875, and from time to time ejected Java 
■nd slakes At intervals ^reat geyser eruptions occurred, and at 
poe time more than fifty jets of not water, surrounded by vast 
Columns or steam, were counted 

Santortn. -Since the last eruption theTumaroles on the uland 
of Santorm were extremely active On October io, 1875, M. 


Fouqud observed numerous openings ejecting gases, not differing 
much from air in a chemical sense During the night they 
showed the reflection of fire, and the stones surrounding the 
openings were red-hot A second group of fumaroles yielded 
sulphurous, carbonic, and hydrochloric acids, their tempera¬ 
ture varying- from no" to 310“ C Yet another group ejected 
sulphuretted hydrogen, carbonic acid, and water-vapour, at a 
temperature of 90^-99° C 

Speaking of earthquakes. Dr Fuchs gives a complete list of all 
the earthquakes and terrestrial shocks which were felt in different 
parts of Lne globe during 1875, and they amounted to no lei? 
than ninety-seven in number, n> c irnng on 100 difhrent days. 
We regTet that our space does 11 jt permit us to enumerate them, 
but compels us to confine ourselves to an account of Lhe distri¬ 
bution of their number over the different months Thus we 
have in January, 15 , February, 7 , March, 12, April, 7 , May, 
9 , June, 10 , July, 6 , August, 5 ; September, 3 , October, 2 , 
November, 9 , December, 12 Of fifty-two of which exact de¬ 
tails could be obtained, Lhuty-ux occurred in the night Ou ten 
days earthquakes occurred simultaneously in different localities, 
ami fourteen distinct places were repeatedly visited by them 
duung the year The most lamentable of all—real catas¬ 
trophes—were those of Cucuta, 011 May 16- iS, destroying several 
towns and numerous villages, and of St Cristobal and Guada- 
laxara (l ebruary 1 r), which leached from the Pacific Ocean to 
Leon Very severe were the earthquakes of the Lifu Island 
(March 28J, of Uschak (May 3 5 and 12), of Lahore (December 
12), and ol Porto Rico (December 21). Altogether Dr Fuchs 
estimates the number of lives lost m these earthquakes at 20,000, 
nut to speak of the great damage to properly In conclusion 
the author gives an account of those earthquakes which were in 
evident connection wuli the eruptions of neighbouring volcanoes, 
and aho mentions a few whose causes were undoubtedly not 
volcanic but mechanical phenomena In a short appendix Dr. 
Fuchs gives some details of an eruption which occurred between 
September 7, 1873, and January 22, 1874, on the Island of 
Volcano (one of the Lipari Isles), 111 continuation of hu Report 
for 1S74 


JUOLOG1CAL NOTES 

Pro* a's Si£RK)i»RAi*ir — A very ingenious instrument for 
taking mathematically accuiatc drawings or human crania and 
olher objects of natural hibloiy, known as Broca's stereograph, 
has been lately presented lo the College of Surgeons liy the 
President, Mr Pieacott Hewctt, which will prove a useful 
adjunct Lo the systematic study of the important anthropo¬ 
logical collection now conLauied in the museum It was exhi¬ 
bited and its use demonstrated by Prof. Flower at his conclud 
mg lecture on the Comparative AnaLomy of Man Among 
recent additions to Lbis department of the collection arc Lhe 
valuable senes of akuLU of natives of New Guinea, collected by 
Dr. Comrie, Staff-Surgeon R N of II.M S Bas\l\sk % described 
m the last number of the Journal of the Anthropological Insti¬ 
tute , also four of natives of the Navigation or Samoan Islands, 
presented by Dr Fye Smith On several occasions during tho 
course, Prof Flower pointed out the necessity of far larger senes 
of human skeletons and shiilfe than are at present contained in 
our museums, before our knowledge of physical anthropology 
can be placed on a satisfactory basis, as the individual variations 
are so great that it is only when a considerable senes of any race 
are brought togeLher that their true characteristics can be deter¬ 
mined 

Tendril? ul- Climuing PtANi’S—M Casimir de Candolle 
publishes some interesting observations on the tendrils of climb¬ 
ing plants in the Archives Hcs Sciences Physiques ct Nature!Us 
(January). The experiments the auLhor made were suggested 
to him by reading Mr. Darwin's work on the movements and 
habits of these plants With regard to the manner id which the 
curves of the tendrils which are fixed at both ends are formed, 
M de C andolle arrives at the following conclusions :—When a 
tendril of Bryonta t isolated or not, 1$ fixed at both its ends, its 
upper part soon assumes the shape of a sinuous curve with 
double curvature, just like that of free tendrils But this curve 
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U composed of two segments which are curved in opposite direc¬ 
tions. The curvatures increase gradually in both segments, and 
little by little transform themselves into two screws, of which 
the upper one is turned from left to right The primitive sinuous 
curve very often spreads over nearly the whole of the tendril, 
and in this case only two screws arc produced, wound, of course, 
in opposite directions In all casts, with very few exceptions, 
the number of screws thus produced in the tendrils is an even 
one, and M de Candolle demonstrates that the cause of this 
phenomenon is a simple mechanical law. 

Eybi.ess Crustaceans —A valuable paper on the eyeless, 
cave, and deep-water crustaceans, by M. Alow Humbert, u 
published in the same periodical It is principally a minute de¬ 
scription of Ntphargus putcanus , which M Humbert believes to 
be an ancient genus, descended from a form which is now ex¬ 
tinct, thus corresponding entirely with Proteus , fjptndcrus, Aho - 
pkthalmus % and others. With regard to the question whether 
the Kiphaigus found in the Swiss lakes are merely colonics from 
the other animals of the same genii*, which inhabit subterraneous 
waters, or whether the reverie is the case, the author expresses 
himself as follows .—If we suppose that the genus Ntphargm 
appeared before the ice period, it is impossible to say anythmg 
with regard to its place of ongin Hut, if vie do not Euppose it 
to date so far back, and only look at the present fauna, I incline 
to the belief that the Aifhwgus of our Swiss lakes onginate 
from those inhabiting subterraneous waters When they reached 
the lakes they acclimatised Lhemselvcs id depths where they 
found the darkness sufficiently intense, and in such a zone, all 
but completely dark, where they found the necessary conditions for 
their existence In a more Illuminated zone they could not have 
escaped from their enemies bo easily and could not sustain the com¬ 
petition with their fellow-inhabitants, which possessed better visual 
organs. If we consider the gtcater dimensions attained by the 
fornix inhabiting caves, it seems that the lake species, although 
living in vaster bodies of water, yet find themselves in conditions 
which are less favourable to then development and arc suffering, 
u it were, from atrophy 

OR1MN OF THlt l'JMNt.-rOUl R OF Bfes — The following 
interesting experiments made with bees, by Herr Dunhoff, are 
recorded in the Archw fur Anatomic unit PhystoIo%if lie took 
some bees from the hive, just as they came out of the cntiance 
hole, and placed them undei a glasa bell at a temperature of 
19" C. (66° F ). First they ran hastily up and down the sides of 
the glass and flew about in the jar Later on their movements 
became less hasty, and after forty-five minutes they all ant quietly 
together, moved slowly and clumsily. They were no longer able 
to fly about. He leL a lew crawl upon a pencil, and by giving 
it a jerk threw them into the air ; they fell down perpendicularly 
without giving a humming sound, j.r, without moving their 
wings. He killed and opened one or two and found their 
honey-bags empty. To the others he then gave a solution of 
hugar, and after they had fed for about 3J or 4 minutes he again 
threw some into the air. 1 hey no longer fell down perpendicularly 
but a little further off, and also moved their wings. A minute 
afterwards they did not fall down at all but flew to the window, 
they hod become the same lively insects as before. If the tem¬ 
perature is under 19" C they lose the power of flying even sooner, 
and a longer period elapses before it returns after they are fed 
on sugar-water. In higher temperalures Lhe power returns 
sooncT. Herr Donhoff thinks it probable 11 that the bee loses 
the power of flying because iL does not possess the necessary 
strength lo be converted into muscular action, and that this 
strength returns to its system because in sugar it finds the neces¬ 
sary vital support," 

The Bird? or Celkues —In the March sessiun of the German 
Ornithological Society Dr Reichenow gave a detailed account 
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of the birds of the Island of Celebes. Although this island is 
classed geographically with Borneo, Java, and Sumatra in the 
Sunda group, yet its fauna is almost entirely disLinct from that 
of the other islands mentioned, approaching very closely to the 
Australian fauna Late investigation', show that this is peculiarly 
true of the ornithology of Celebes, and that in the geographical 
distribution of animals, the island must be clissed with Australia, 
New Guinea, &c , and not with the other members of the Sunda 
group. The speaker exhibited six new vaneties of Australian 
Cohbns lately found in Celebes. 

Itai IAN Vi iocene EquilVFDr, Forsyth Major (Florence) 
will shortly publish a work embodying Lhe results of his lung and 
diligent researches on the Italian Pliocene Fqrndx which will 
form a very valuable contribution to the evolutional history of 
the Horst The publication of the book—illustrated with nume¬ 
rous finely executed plates—is bung prepared by the Swiss 
Tahcontological Society, under the supervision of Prof RuLi- 
meyer. A short rtsuint of some parts of the work appeared 
some time suite in the Rivista Sntrih/it o-fuJustna/e, 

Di \EiorMEM‘ of M01 1 usCA, — Di Ikukaid, of Salem, 
Mass , writes w ith reference to Prof I mkesters review of his 
work entitled “Life Histones of Animals, including Man ,p 
(Naiurf.voI xv , p 271), to theeflect that oil p 112 of the work 
in question, and also on p no, Fruf Lankesttr’q name is cited 
by him as the authority for the use or the word " trochoaphere " 
The paper in which Prof Lanlccster proposes the term “vchgcr" 
is quoted on p 113 This he considers sufficient reply to the 
reviewer's statemtiu that he (L)r Packard) docs not ascribe, 
either the tirms “vtligci'* or 11 l“ochu«.phcie J " or the views 
connected with them, of which he makes use, to Lhcir author 

Pariiilnogi nfsis in a rifANFkm.\M - - Pi of Kcracr, of 
Innsbruck reprints from the "bitzb du k Akad dn Wissensch 
/u Wien" an account of a rcmaikaUc instance of partheno¬ 
genesis in a (lowering plnnt The instance is a small Alpine 
Composite, Anttnnauu af/wa, a native of the high Alps and 
Arctic region. Like some oLhn allied speues it is ditficious, 
and Lhe male plants 31c extremely scarce. Trot Kerner ha-, 
ncicr seen the male plant, ami Jn 1S71 cul ivated Lhe female 
plant with very great care in the botanic gardui at Innsbruck, 
excluding apparently all possibility of loieign impregnation 
either by this or any allied species, i he plants produced, not¬ 
withstanding, a number of seeds, which were sown the following 
spring Six of these seedlings germinated, but four out of these 
shortly perished The two remaining ones reached maturity, 
growing as luxuriantly os the mother plant, and showing no signs 
of hybridisation It is not stated, howevci, whether lliey also 
flowered and piaduced seed. From the cxtieme scarcity of the 
male plant, Kemcr believes that LIil seeds arc ordimrily matured 
without impregnation 

Restira 1 ion ui Roujs —From recent experiments on the 
respiration of roots (the plants employed bung ivy and veronica) 
MM Deheram and Ve&que conclude (1) That oxygen 11 neces¬ 
sary for all organs of plants, and that for the life of a plant it is 
not sufficient that its air-parts be in air , the rools muhl also find 
oxygen in the atmosphere of the ground in which they grow , 
(2) That the absorption of oxygen which takes place through 
lhe roots is accompanied with only a slight development of car¬ 
bonic acid, so that the roots produce a partial vacuum in vessels 
in which they are contained ; (3) That this development of car¬ 
bonic acid takes place just as well L in an atmosphere without 
oxygen as in one which contains it; whence may b<. inferred 
that the excreted carbonic acid doe 1 not come from supeificial 
oxidation of some self-decomposing orgjns, but from a regular 
circulation of gases in the plant 
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Fifty-SEVEN candidates for the Fellowship of the Royal 
Society have offered themselves during the present session 
From theie the Council have selected the following fifteen to be 
recommended to the Society Tor election at the annual meeting 
on June 7 next —Prof. James Dewar, M A ; Sir Joseph Fayrer, 
M.D., K C S 1 . ; Rev. Norman Macleod Ferrers, M A , 
Thomas Richard Fraser, M D ; Brian Haughton Hodgson, 
F.L S. ; John W Judd, F.G S , William Carmichael MTntosh, 
M.D. ; Robert M'Lachlan, I 1 ' L S , Prof. John William Mallet, 
Ph D. , Henry B Medhcott, M A , Ilenry Nottidge Moseley, 
M.A ; Prof Osborne Reynolds, M A , William Roberts, 
M 1 ). , Prof. James Thomson, LL D ; Prof William Turner, 
M.B. 

The scientific men selected this year by the Universities of 
Edinburgh and Glasgow for the degree of LL D arc well 
deserving of the honour. Among those on whom Fchnburgh 
has conferred it are Mr George Gore, F R S , Mr J B Lawes, 
the well-known scientific agriculturist, Dr Reinhold Host, jfhn- 
cipal librarian to the India Office, and Mr John WesLlake, 
Q C Glasgow has given her degree to Trof Andrews, F.U S,, 
president, and Prof Allan Thomson, president-elect of the 
British Association 

The Council of the Royal Microscopical Society have resolved 
to inatituLc a lecture in memory of the late Prof John OuekcLt, 
to be delivered from Lime to time by eminent micros cop tits, to 
whom will be presented the Quekett Medal pmvided out 
of the Medal Fund colleued some years since The first of 
these lectures will be delivered in the theatre of King’s College 
on May a, at 8 r m , by Sir John Lubbock, Dart, M.T , KR.S , 
the subject being ** On Some Points in Lhe Anatomy of Aula " 

Me Ward Hunt stated in the House of Commons last week 
that the deductions of the Astronomer-Royal with respect to 
the late transit of Venus will be ready m about six weeks, but 
that some months must elapse before the photographic records 
Will be completed, wilhout which the ieport would be im¬ 
perfect 

The Paris Academy of Sciences held iLs anniversary on the 2jid 
inst., Vice-Admiral Pans being m the chair. Only one national 
prize was awarded this year to M Darboux for a memoir on 
"Singular Integrals," obtained in the solution of the differential 
equations of the first order This work, of exceptional excellence, 
will hi published in " Kecueil des Savants lGrangers ” at the 
expense of the Academy A number of miuor prizes were 
awarded for memoirs m botany, chemistry, medicine, &c 
But the largest number of rewards were distributed amongst 
authors of works already published and not specially written 
for competition, this is a laudable innovation The fol¬ 
lowing are &ome of the awards The prize for the pro¬ 
gress of the application of steam to the military navy 
to M Ledieu, as audioi of an elementary treatise on 
"Marine Engines.' 1 The Foncelet Prize to M. Kretz, an 
engineer in the Fiench Civil bervice, for Ills publication of 
Poncelet'a works on 11 Mechanics." The Delmont Prize to M 
Ribaucourt, engineer of Fonts et Chauss^es, for his geometrical 
disquisitions on the tn-orthogonal system M. Violle wu re¬ 
warded by a donation of So/, for his researches on the heat 
generated by the sun ; MM. Vicaire by a donation of 40/ each 
for researches The Monthyon Medal to M. Melsens for 

his method of working mercury ores, u practised at Ydria, where 
'Working men have been effectually protected against toxical ema 
nations M. Andr^ took one prize for his experiments on the causes 
of the "black drop" seen by some observers of the transit of 
Venus last century. M. Gaugain obtained a similar reward 
for his long continued observations on tourmaline and other 
electrical disquisitions. The Cuvier pn&e was awarded to M. 
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Fouqui, the celebrated Santorin and Etna explorer. MM. 
Filhol and Velauie obtained one prise each for the ex¬ 
cellent zoological preparations collected at SL Paul and at 
Campbell Islands on the occasion of the list transit of Venus. 
M. Palisa, director of the Pola Observatory, obtained the 
Lalande Medal for the discovery of nine small planets and 
the rediscovery of Maia, lost from 1861 to 1S76. The 
usual number of prizes have been proposed for 1877 and fol¬ 
lowing years A programme stating the conditions will be sent 
to any person writing to the aecrctary of the Academy of 
Sciences. No limitation of nationality u Imposed, and the 
necessity of writing in French or Latin is practically abolished, 
at least for several of the prucs. A Bum of about 4,000/. is to be 
distributed amongst thirty-eigbl different competitors, exclusive 
of the Breant prize M. Dumas read the Hoge of MM Brog- 
maid, two naturalists who weie influential members of Lhe 
Academy of Sciences, and whose lives were long associated 
m kindred work The eminent perpetual secretary obtained 
one of the greatest successes of his whole academical career 
The address was a masterpiece, most carefully written and 
admirably delivered. 

A ILC1URK delivered in Washington in the beginning of 
April, at the opening of the summer course of the National 
Medical College, by Dr Elliott Coues, Lhe well-known orni¬ 
thologist, lias attracted some attention in America not only bp, 
contrast with similar addresses, but for its inode of treatment and 
advanced views in discussing the bearings of alfatomical science 
on the question of the origin of species and man's place in 
nature 

A VERY extensive Etruscan necropolis has been discovered 
at Montelparo, near Ascohriceno (Umbria), An enormous 
quantity of bronze, iron, und terra-cotta objects have been and 
are being found in the grounds, chiefly consisting of helmets, 
armilla’), collars, buckles, nails, spurs, bows, rings lances 
spears, swords, and thousands of perforated bronze grams or 
beuds, besides numerous objects of amber, glass, shells and 
pottery, all of which are Likely to be secured by the Italian 
Government for the Llorenluie Museums 

The Bradford Scientific Association convetsaziont, we are 
glad to hear, has been a great suclcss, over i,boo persons having 
visited it It was held for two days—Wednesday and Thurs¬ 
day, April 11 and 12 —and the members were bo encouraged by 
the support received, that they continued the exhibition until 
the Saturday. Over 100 microscopes were shown nightly, and 
the collective display of physical and chemical apparatus has, 
we believe, not been equalled in the north The society in¬ 
troduced a novel feature m Lhe management of the afTair—ad¬ 
mitting those engaged in teaching at a reduced charge, while 
demonstrations on various subjects look place each evening, 
according to a prinLed tune table, given to each person on 
entrance They endeavoured to take as their model the Loan 
Collection at South Kensington. This enterprising society have 
demonstrated the immense educational value which a collection 
of scientific instruments must have, If accompanied by proper 
explanation. They are so satisfied with the success, that they 
will attempt things on a much larger scale in the fuLure 

It was announced at the lost meeting of the Pans Geo¬ 
graphical Society that the expedition organised to investigate 
the possibility of cutting a channel through the Isthmus of 
Darien has proved a failure 

Two Prussian officers have arrived in Pam for the purpose 
of determining telegraphically the longitude of Berlin. Two 
French officers have been despatched to Berlin in order to carry 
out similar operations. The apparatus to be used in Pans have 
been located at Moutsouris, under the superintendence of M. 
Mouchez and the Bureau des Longitudes, The ultimate aim of 
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the operation la to connect the French trigonometrical Irian- 
filiation with the system of the Geodesical International Asso¬ 
ciation, wh.ch is covering almost the whole of Europe. 

Wc recently announced that Mr. Siddal, of the Chester Society 
of Natural Science, had detected Radiolanans in Carboniferous 
limestone. At a meeting of the Society lately it was announced 
that another member or the Society (Mr Shrubsolc, J Li ii) 
had disovered both Foraminifera and^Kadmlarians 111 the chalk 
of the North Wales border. 

Mu. Geoige Cross, of Cheater, a member of the Chester 
Natural Science Society, and conductor and teacher of the classes 
formed in that city under the auspices of the Government Science 
And Art Departm nt, diLd cn the l6Lh inst. at the early age of 
foity As an rl.’e Scientific man of genial disposition and 
kindly fcclinj 1 ^ Lu is deplored by a large circle of friends. 

The A ,i cultural Society of France u building a large hotel 
in ILl Kuc do Bcllcchaue at Paris, which will be fitted with 
evuy convenience for meetings and lectures, including museum 
end kbicries The expensed are defrayed by a benefactor who 
lias taken effectual measures to conceal his name The cost will 
be more than 20,000/. 

The Society of Arts are'prepared to offer prizes of 5/, 3/, 
and 2/ respectively, and certificates, for profiuency in qualitative 
blowpipe analysis. The competition u open to any person, but 
as iL is intende 4 principally for those interested 111 the mining 
mdustnes of Devon and Cornwall, the examination will be held 
in the centre of the mining districts. The arrangements will be 
in the hands of the committee of the Miners' Association, and 
intending candidates should apply to the honorary secretary of 
the Association, Mr J H. Collins, Lemon Street, Truro The 
examination will be held at Redruth, from 5 to 9 p M , on 
Tuesday, June 5, 1877. 

The subject of the Khmd Lectures on Arcluculogy m connec¬ 
tion with the Society of Antiquaries of Scotland this year is -— 
11 Do we possess the means of determining scientifically the con¬ 
dition of primeval man and his age on the earth?" The lectures, 
six in number, commenced yesteiday, Lhe lecturer being Dr 
Arthur Mitchell, 

At four o’clock on Monday morning a slurp shock of an 
earthquake was felt at Oban. The motion was undulatury, 
accompanied by a rumbling noise, and terminating in a sort of 
jerk The motion did not last above nx seconds Furniture 
and articles of household use were jerked upwards, and pieces 
of crockery were thrown from the shelves A lighter shock was 
felt in the Island of Kerrera last week, and a short time ago a 
shock wai felt in Tobermory, Island of Mull. 

Ar the first meeting for the year of the Wad Riding Geological 
and Polytechnic Society held at Ripon on April 4, Lhe Marquis 
of Ripon gave an address on scientific pursuits and their results, 
lie advocated thoroughness in all such work, and urged his 
hearen not to accept facts without complete investigation, nor 
yet stubbornly to rejed: facts because they did not accord with 
Lheir own preconceived ideas. 

(Jndek [the title of "Giuseppe de Notans, sua Vita c sue 
Opere," an interesting sketch of the life of this eminent botanist, 
who died in January lost, is published, reprinted from the 
columns of the Roman journal, the Opinion* De Notans was 
a member of a noble but poor Italian family, and was bom at 
Milan In 1B05. Brought up to Lhe medical profession, he early 
devoted himself to the study of botany, and filled botanical 
choirs successively at Milan, Turin, Genoa, and Rome Ilia 
labours were directed mainly to the description and the pnn- 
ciples of the classification of cryptogam, especially of mosses, 
In which his services to science an very great and hii publica¬ 


tions very numerous, Until the last few years his labours re¬ 
ceived but little recognition by Lhe State, and the publication of 
their results was frequently interrupted by his poverty , but the 
Municipality of Genoa did itself immortal honour by publishing 
at its expense his important “ Kpilogo della Uriologia itnliana ’’ 
In 1872 de Notans was elected a foreign member of the 
Linnean Society of London, 

The Mathematical and Physical Sections of the Russian 
Geographical Society discussed at a recent meeting a scheme 
for the thorough exploration Of the Lower Angara outflow 
of Lake Baikal, the pecuniary means for the purpose being 
offered by M bibiryakuf ’the navigability of this important 
water-communication would be Lhe principal problem to be 
solved by the explorer* At the same meeLing M Vojeikoff 
described the results of Ins meteorological travels to British 
India 

Some striking experiments have been lately made by M 
Daubree, on the physical and mechanical acLion of strongly- 
compressed incandescent gas arising from combusLion of powder 
In om case a thin steel plaLe (23 sq elm surface), rolled up, was 
inclosed in the chamber along with 12 grm. of powder, which was 
fired by electricity, lhe steel was completely fused, and trans¬ 
formed into an ingot curiously twisted and swollen, resembling 
the ferruginous skeleton of sonic meteoric irons A good deal 
of the iron had passed in to Inc <>taLe of sulphured, found as a 
fine powder. These remmkable changes must have occurred in 
a fraction of a «ernnd In another series of experiments the 
gases formed had opportunity of escape by a small orifice 111 the 
1 ide of a hollow cylindiical cock (with conical top) adapLed and 
screwed into the chamber. Here Lhe hoi particles of gas fused 
and carried off the steel in the state of fine powder, which was 
sulphurised immediately The cock was put considerably out of 
shape, deep sinuous furrow s being made in its surface, and in 
one case reaching the central caviLy so as to make a second 
orifice, while the terminal cone wholly disappeared An abun¬ 
dant metallic dust, incandescent, was projected into the atmo¬ 
sphere Analogous phenomena probably occur 111 volcanoes, 
mcLcontes, &c 

OiJH readers will remember the announcement made by us 
some time ago of the shipment of a consignment of white-fish 
eggs, furnished by Lhe United StaLes lull Commission, to Wel¬ 
lington, New Zealand We arc happy to slate that, as Lhe result 
of Lhi!i action, a report has been received of the safe arrival of 
these eggs at Wellington m good condition The young fish at 
the end of five days from the Lime ol hatching, were three- 
quarters of an inch long, very transparent, with brigliL yellow 
eyes, and very lively, apparently doing well. 

Accukding to a recent Austrian census it appears that Lhe 
percentage of cretinism ranges from a Mnall figure up to as high 
as forty in Lhe different districts of the Alpine pans of the em¬ 
pire The proportion to every tea thousand inhabitants is, in 
the Salzburg district, 40, in Upper Austria, 18 3 , in Styna, 
17 , in Silesia, 10 , m Tyrol, 7 6, ftc 

The lost number of the Iwatm of the Russian Geographical 
Society contains some extract*, from the journal kept by Dr 
Miklucho Maclay during lus cruise in Western Micronesia, 
from March tn June, 1S76 In the early part of March, after 
visiting Lhe Island of Geliy, lying under Lhe equator, Dr, 
Mocluy, abouL Lhe end of March, passed by Aurupic Island, 
the inhabitants of which he describee u not very dark, with 
thick curly hair Thence he proceeded to Mogcino^, or Mac¬ 
kenzie Island, Woap Island, and others, on his way to tire 
Pelew Archipelago, where he stayed about two weeks, studying 
very interesting specimens of Lhe “pictuie-writing" and folk¬ 
lore. The shameful exportation of Lhe inhabitants by whites, 
which he had opportunity of witnessing during ku cruise, will 
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be the subject of a special report. From the Felew Island! the 
indefatigable traveller proceeded to the southern and then to the 
northern shore of Admiralty Island, noticing the remarkable 
prognathous development of the Melanesian natives of this 
island, as well as those of the island Agonies, of the llermite 
Archipelago. After a short visit to the Ninigo Islands, Dr. 
Maday returned to the shore bearing his name, the natives of 
which received him very kindly. He built a house for himself, 
where he Intended to remain, pursuing lus anthropological 
researches. 

The Journal of Forestry and Estates Managtment is the title 
of a new shilling monthly, which will appear on May, 1 pub¬ 
lished by Messrs J and W. Rider, of Bartholomew Close, F C 
It will be devoted to the interests of Arboriculture in its scien¬ 
tific, practical, and economic aspects, and will give a large 
portion of its space to matters appertaining to the general ma¬ 
nagement of estates 

We have received through Mr. Tucker, from Mr. J. M 
Wilson, Rugby, two guineas towards the Gauss Memorial 
Fund 

Til* inventor of the new elcclric seismograph refened to 
last week is not Father Secchi, but Father Cccchi, of the Scuole 
pie at Florence. 

The addition 1 ; to the Zoological Society's Gardens during the 
past week include a Ru*a Deer (Census rnsa) from Java, pre¬ 
sented by Mr A A Fro7er, F Z fa ; a Bay Bamboo Hat 
{Khitomyj badius) from India, presented by Mr J Wood Mason , 
a lforncd Lizard {I’hryuosorna comntum) from M exa.fi, prerented 
by Mr T Clovei , a Brown Monkey [Macat us btunmus ) from 
Assam, deposited , a Demeran.n Cock of the Hock [Ruficola 
crocea) from Demcrnra, purchased , two Chinchillas (Chinchilla 
liinigcra), bom In the Gardens 
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Royal Society, March 15— 11 On the Tides of the Aiclic 
Seas —Part VII Tides of Port Kennedy, in Bellot Strait " 
(Final Discussion 1 By 1 lie Kev. Samuel Haughton, M D 
Dublin, D C.L Oxon , F K fa , Fellow 4 >f Trinity College, 
Dublin. 

The tidal observations at l’oit Kennedy were made liouily for 
twenty-lhree days ; and in my formei discussion of these tides 
(Part VI ) I used only the observations made in the neighbour¬ 
hood of II W. and L W, obtaining the following results for 
the tidal coeflicici ts — 


Diurnal Tide. 

S - 23 4 inches. 
#r = 5 h ia m - 
M = 20 9 inches 
= o u 33 m 8 


Semidiurnal Tide 
S - 70 inches 

M -= 170 inches. 

7,fi = - O h 12 m . 


In the present discussion I have employed all the hourly ob¬ 
servations made during the twcnty-tliree days, and have obtained 
the following results .— 


Diurnal Tide 
S = 36 4 inches. 
*r - 3 h 2 ™ 

M - iS 5 inches. 
- * h 4 » m - 


.S enudiw mil Tide 
S = 59 inches. 

ts — 2“ 48 m . 

M -- 15 5 mches. 

im = & 2i m - 


The present more complete discussion fully confirms the 
result before obtained by me, respecting the great magnitude of 
the solar diurnal tide at this station, and alio shows a satisfac¬ 
tory agreement in the other coeJhcienU obtained from H. W 
and L W observations only. 

The method employed In the present paper is based on 
Fenner’s Theorem, by which the height of tide is expressed as 
follows ■— 


F 


A 0 


+ A, cos j + A a co^ 2 j + &c , 
+ B, sm j + B a cos 2s + &c., 


where 

F = height of water 
j = hour-angle of sun. 


The coefficients A 0 , A t , Ap, B i( B a , 4 c., being found by well- 
known formula 1 , they are again expressed, by Fourier’s Theorem, 
as follows — 


A n — 


+ COS U + I7 a COS 2 U -I- &C. 

+ b^ sin u + b % sin 2w, 


where u passes through all its changes in a fortnight, and the 
coefficients are calculated in a similar manner. 

1'he known theoretical formulae for the diurnal and semi¬ 
diurnal tides, expressed in terms of parallax, declination, lunar 
and solar, hour-angles, are now converted into functions of the 
Lrue and mean anomaly, ajid of the sun’s hour-angle, and finally 
into simple functions of s and u Theu expansions are now 
compared, term by term, wiLh the terms 01 the tidal expansions 
found by means of Fourier’s Theorem, and the final lunar and 
solar Lidal coefficients calculated out with ease 

Although the short period of observation at Port Kennedy 
(23 days) renders this method of discussion not much more 
valuable than the usual method of H. W. and L W observa¬ 
tions, I have developed it at length in the hope of applying the 
method to more complete series of Arctic tides, which I hope 
shortly to lay before the Royal Society. 

March 22.— 11 On Friction between Surfaces moving at Low 
Speeds,” by Fleemmg Jenkin, F.R SS. I. and E , Professor of 
Engineering in the University of F.dinburgh, and J. A Ewing. 

The common Inlicf regarding fnction, which is bqg^d on ihe 
researches of Coulomb and Morin, is that between surfaces in 
motion the friction is independent of Lhe velocity, hut that the 
force required to start the sliding is (in some ca'-ei at least) 
greater lhan the force required to overcome friction during 
moLiou ; in other words, the static coefficient is usually con¬ 
sidered to be greater than the kinetic It occurred to the 
authors that there might possibly be continuity between the two 
kinds of friction, instead of an abrupt change at the instant 
in which motion begins We should thus expect that when the 
relative motion of the surfaces is very slow there will be a gra¬ 
dual increase of fnction as Lhe velocity diminishes. Whether any 
such increase takes place at very low speed is left on open question 
by the experiments of Coulomb and Morin, whose methods did 
not enable definite measurements of the faction to be made when 
the velocity wan exceedingly small. The authors have succeeded 
in measuring the friction between surfaces moving with as low a 
velocity as one live-thousandth of a foot per second, and have 
found that in certain cases there is decided increase 111 the co¬ 
efficient of friction as the vdocity diminishes 

The surfaces examined were steel on steel, steel on brass, steel 
on agate, steel on beech, and steel on greenheart—in each case 
under the three condmons, dry, oiled, and wet with water In 
Lhe cases steel on beech oiled or wet with water, and steel on 
greenheart oiled or wet with water, the coefficient of fnction 
increased as the velocity diminished between the two limits 
given above, the increase amounting to about twenty per cent, 
of the lower value It appeared chat at the higher limit of 
velocity there was btlle further tendency to change in the co¬ 
efficient, but it is impossible to say how much additioual change 
might take place between Lhe lower limit of the velocity and the 
higher In the case of steel on agate wet with water there was a 
similar but much less marked increase of fnction as the velocity 
decreased. And 111 the case of steel on steel oiled there was a 
slight and somewhat uncertain change of the opposite character, 
that is, a decrease of Lhe Inchon os the velocity decreased. 
This caic, however, would require furthci examination. In all 
other cases the friction seemed to be perfectly constant and inde¬ 
pendent of the velocity. Out of all the sets of circumstances 
investigated, the only ones in which there was a large difference 
between the static and kinetic values of the coefficient of fnction 
were those in which a decided increase wss observed in Ihe 
kinetic value on the speed decreased. Thu result renders it 
exceedingly probable that there u continuity between the Lwo 
kinds of friction. 


Linnean Society, April 5.—Prof Allmann, F.R S , pre¬ 
sident, in the chair,—Capt Ciummo, K N, the Rev, J. Con¬ 
stable, and Prof Livemdge, of Sydney, NSW, were elected 
Fellows of the Society —In acknowledging a donation from Ihe 
author (Mr. H J Elves), of the tint part folio, "Monograph of 
the Genus Lillum,” the President congratulated the Society ou 
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the issue of (hi* handsome work by the private energy of one of 
its memben.—Sir Chas, Strickland exhibited a specimen of 
Crtftum aquahcum obtained frffcu Gfahamatown, SouLh Africa, 
but which showy plant hitherto has rarely been seen in flower in 
Britain —k paper on ferns collected by Miss Gilpin in the Inte¬ 
rior of Madagascar; was read by Mr. J G Baker Some seven¬ 
teen are new out of 150 specie*, a fair proportion, and evidence 
of an unsuspected richness in this department of the Madagascar 
flora —The Secretary announced a paper on the fresh-water 
algae or the Cnpe of Good Hope, by Prof Reinsch this being 
of a technical character, and in Latin, was taken as lead —Mr. 
R. Collett, of Chmtiania, then rend a communication on 
MyotLs lemwus in Norway. His observations on the habits and 
economy of the Lemming had extended over several years, and 
in 1876 he hod published these in Nyf Maq f Nntun>sk 
Bat his attention hod lately been called to Mr. Crotch's contri¬ 
butions in the Linnean Journal , and as in many particulars he 
differed from that author, the present notice resulted The num¬ 
ber of young at a birth vary from three to eight, and two sets 
are annually produced. Mr Collett regards lheir wondering as 
a necessary consequence of their temporarily strong vitality, 
together with an inherent migratory instinct The tendency at 
intervals to appear 111 unusually large numbers is not confined to 
the £enus, but is common to all the species of the sub-family 
Aivtcolimc. The majority of the wanderers are young, and 111 one 
instance observed, by himself, were chiefly males. The migration 
doses With the death of the individual*, generally brought ahout 
by an epuoolic disease, the result of over population , ity: denser 
the masses the higher the rate of mortality. The baie patch on 
the rump considered by Mr Crotch to be due to the habit of \ ro- 
tecling themselves against stones in resisting attack, Mr. Collett 
states H due to a skin disease. He howcvxr, supports Mr. 
Crotch's statement as to the number of winged and four-footed 
enemies which devour the Lemming, and also thaL domestic 
cable and reindeer destiny Lhein Their occasional Lnormuus 
increase in numbers he holds to be owing to periodic prolific 
years, the facility of rearing their young, and Lhe early pro- 
creative faculty of the latter. Parallel instances among other groups 
of animals, fur instance unusual swarms of buUerlhes and locusts 
arc well known, though as to the true reason of such departures 
m number, &c, much is only conjectural Coinculenlly with 
the notable years or the Lemming migrations, the increase above 
the normal number of rat«, mice, shrews, and even the grouse 
tribe, have been recorded Mr Collett affirms that Lhe Lemmings 
travel chit fly m the direction of the valleys, and not constantly 
due west as nas been asserLed ; their great movements are chiefly 
nocturnal, lie is inclined to question Mr Crotch's notion of here¬ 
ditary search for a “Miocene Atlantis," and rather is of opinion 
that in accounting for the periodical excess of mulliplicatiun and 
migratory impulse a physiological necessity impels Lhein , the 
naUre of this 11 at present beyond our power to explain rationally. 
—A further contribution to the natural history of swine, by Pro f 
Kullebon, WB6 read in abstract, this paper foiming an appendix 
to thit previously brought under the notice of the (society The 
additional information is in the mam confirmatory of the views 
idready expressed, but several important facts relative to the 
b.j ipmg of lhe young of Sits celd/easis and S verrucosus according 
Lo l)r. A. B Meyer, wiLh information from others, necessarily 
rj.UjL'i a modification id former conclusions.—On SouLh African 
llepaiicje (Liverworts), by Mr. W. Mitten, and on new Irish 
Lichen-, by the Rev W. A. LcighLon, were two technical 
papers tne titles only of which were read by the Secretary 

Royal Astronomical Society, April 13, Dr. Hugginb, 

F K.S , president, in the choir.—Lord Lindsay read a paper on 
the diurnal parallax of Juno observed at Mauritius in 1874 with 
the hehometer, which (rejecting one discordant observation) gave 
a value of 8" 82 for the solar parallax —Mr Gill read a paper 
on the proposed expedition to observe the approaching oppo¬ 
sition of Mars. Observations can be made during blx weeks. 
At Lhe Island of Ascension the geometrical conditions are about 
as favourable as possible ; and what 11 of great importance, the 
meteorological conditions are no Jess so, lhe range of tempe¬ 
rature between 6 p.M and 6 A M being only two or three 
degrees None of the Btars of comparison are of less than the 
eighth magnitude, and they are selected so as to determine the 
posiLion of the planet u right ascension as accurately as possi¬ 
ble. Mr Gill proposes also to observe the oppositions of the 
minor planets Anadne, Iru, and Melpomene That of Anadne 
occurs ten days earlier than Mars. Its declination will be 15° 
■oath Melpomene has 2 0 north declination —Mr Christie 


explained the principle of his new form of spectroscope. It 
depends on the fact tnat Lhe half of an isosceles prism, cut per¬ 
pendicular to the base, magnifies the angle between two incident 
pencils, by virtue of the oblique emergence Hy using a com¬ 
pound prism composed of a half prism of flint with a prism of 
crown cemented to the oblique face, to correct the deviation, 
the magnifying effect might be increased to ten or fifteen times. 
By turning the half-prum about its centre different parts of the 
spectrum would be brought into the field without any movement 
of the viewing Ltlescope. With two hall prisms the dispersion 
of ten ordinary compound prisms has been obtained, and with 
belter definition , for with ten prisms the errors of forty surfaces 
arc accumulated. When the breadth of the lines U diminished 
by narrowing the slit, the spectrum is still far brighter than in 
the nLhcr form, for llie loss by absorption is enormous, amounting 
to 50 per cent for three or four inches of glass, and in the large 
Greenwich spectroscope only .^ T lh part of the incident light 
reaches the eye. Mr. Bidder, Lord Lindsay, and Mr. Gill 
offered some criticisms, and Mr Christie replied, showing that 
he had anticipated all the objections oflered,—Prof, Pritchard 
read a paper on Hie comets of '1877 The recent dearth of 
comets he attributed to the probable sleepiness of seekers. Two 
had been obseived at Oxford, and the elements and an ephemeris 
of Winnecke's calculated They had made observations on April 
7 and ii, which were combined with Prof Winnecke’s of the 
5b in making Lhe calculations —Prof Pritchard, also read a 
paper on a mechanical solution of Kepler's problem —Mi J, 
W. L. Lila 1 slier read a paper on an clUptic-funcLiiin solution of 
Kepler's problem —The Rev S J Perry described how 
neither he nor his assistants could see Vulcan —Lord Lindsay 
stated that M. Leverrier thought it would be useless to look for 
Vulcan for the next six year*. 

Mathematical Society, April 12 —Lord Rayleigh, F R.S., 
resident, in the chair —Mr C Pendlcbury was elected a merri¬ 
er -—The following communications were made '—On llesse’s 
ternary operator and applies lions, hy Mr J J Walker.— 
Geometrical illustration of a theorem relating to an irrational 
function of an imaginary variable, and on the general differential 
d x dv 

equation ^ — o, where X, Y aie the same quartic func¬ 

tions of x, y , respectively, by Prof. Cayley, F R S (Profs Smith 
and llenriti Look part in a discussion on these papers, the former 
making remarks on the question whether infinity is a point or 
a straight line) —Mr Mernfield, F RS , vice-president, having 
taken the chair, Mi Harry Hart deduced some cases of parallel 
motion fiom the consideration Lhat the contra parallelogram 
represents the motion of two equal ellipses rolling upon each 
oilier, and that of these (r e, parallel motions) two especially were 
vciy simple, inasmuch as the motion was obtained in either case 
by the use of five bars only and was moreover perfectly con¬ 
tinuous —Mr Tucker, hon sec , read an abstract of a paper 
by Prof H W Lloyd Tanner, on a method of solving partial 
differential equations which have a general first integral, applied 
to equations of the third order wiLh two independent variables, 

Chemical Society, April 19 —Dr. Gladstone in the chan. 
—The following papers were read —On the estimation of man¬ 
ganese in spiegeleisen, and of manganese and iron in manganl- 
lerous iron ores, by L. Riley For estimating manganese in 
l ipicgdeisen the author recommendi the indueU method, ir, 

| estimating the iron, adding five per cent for impurities, and 
taking the dilTercnce as manganese, for accuracy and rapidity, 
for the estimation of manganese in its cres the author prefer? to 
separate the iron as basic peracetate with carbonate and acetate 
ot ammonia, and to precipitate the manganese with bromine 
and ammonia, taking care that lhe igniLcd precipitate contains 
no baryla, 4inc, or lime For the determination of the iron a 
standard solution of bichromate of potash yields the best results, 
Lhe iron being reduced with pure sulphue of soda —On a method 
of detecting small quantifies ol bismuth, by M. M. Tattison 
Muir. The authoi proposes Schneider’s reagent, consisting of a 
dear solution of I2grm. of tartanc acid and 4 grm stannous 
chloride In caustic potash; one part of bismuth in 210,000 p if 
warmed to 6o°-70° C with this reagent, gives a brownish colour. 
—On certain bismuth compounds, by M. M Faltnon Muir. 
This paper gives an account of Lhe properties and leactions of 
bismuth ferncyomde.—Notes on madder colouring matters, by 
£ Sehunck and 11 Roemer M imps tin this substance re¬ 

sembles purpuroxanLhlc acid in its physical properties. Pur- 
purln - a pure specimen was examined, and its properties are 



gtVGD. Alcoholic lead acetate gives with ptupurm dissotvod in j 
aloohol a precipitate soluble In excess, with alizarin a precipitate 
insoluble m excess. Tnacetyl-purpurln and brom-purpuin were 
prepared and analysed by the author*. By heating purs par- 
piuin in sealed tabes to 30c/ 1 C. U wu found to be partially con* 
verted into quinltarin 

PhyBlcei Society, April 14.—Prof. G C Foster, president, I 
in thf chair —The secretary described a new form of colorimeter, 
devised by Dr Mills. It consists of two vertical glass tubes 
about ten centimetres in length and two centimetres in diameter, 
and contracted at (heir lower ends, which are graduated in 
millimetres and fixed In a frame In each tube a loosely-fitting 
disc of white or black glass (as occasion may require) can be 
raised or lowered from oelow by means of a glass rod fitting 
Water-tight, and thfr meniscus of the liquid is concealed by a 
wooden screen. The two liquids under examination are intro¬ 
duced into the tubes to the same level, and the discs adjusted 
until rendered invisible,—Mr. Christie gave an account of a 
new form of spectroscope, in which ■* half-prisms 11 ore used to 
magnify the dispersion (sec Astronomical Society). 

Geneva 

Society of Physics and Natural History, March 1.— 
Prof. Zahn presents preparations or the human costal carLilage- 
showing a fragmentary in filtration of the cellules. This Infiltra¬ 
tion is very frequent; it lb observed in hilf of the men over 
forty, and especially m such as have any touch of lung disease. 
—Dr Prevost described a case of aphasia observed at the Can¬ 
tonal Hospital, in a young girl attacked with a nght htmipU^u j, 
in whom the aphasia subsisted after the cure of die hemiplegia 
Though she cannot speak she has recoveied the power of articu¬ 
lating words when she sings, and her intellect is untouched. 

March 15.—M. Alph ae Candolle announced the conclusion 
of his work on the family of the Smilacex for the work which 
he will publish under the name of “ Monographs of the Phane- 
rogsmeie." This family includes three principal species, Hctt - 
rostntfax, St/n/ax, and Ri£hozonum t and is found in the division 
of the globe between India, Japan, and the Sandwich Islands. 
The first of these species is probably the most ancient, 


Academy of Sciences, April 16 —M Pehgot in the chair. 
—The following papers were rend :—Note on a problem of 
mechanics, by M. Bertrand. Knowing that the planets describe 
conic sections, and without supposing more, to find the expres¬ 
sion. for the components of the force soliciting them, in function 
of oo-qrdinates of its point of application —On a solar spot 
which appeared on April 15, by M. Janssen. While the disc 
had been wholly without spots on the 14th, it had, next day, a 
space near the centre some 2' diameter, covered with them 
This Is of the order of things that occurs at a maximum; 
and the old idea seems incorrect that the rarity of spots at the 
minimum is due to an absence of activity of the pnotoaphere 
There 11 a tendency to prompt extinction of the pheno¬ 
mena—Researches on Iodic acid, by M- Berth clot.—On 
the theory of plane elastic plates, by M KirchholT.—Deter¬ 
mination of thQ differences m longitude between Pans and Mar¬ 
seilles, and between Algiers and Marseilles, by MM. Loewy and 
Stephan. The apparatus comprised a meridian instrument and 
pendulum, a Ilippx chronograph, a very sensitive Siemens' relay, 
n galvanometer, and a rheostat. The difference of longitude 
observed between the Fans and Marseilles instruments was 
1 am. 13 430s ± o 0091,; that between the Algiers and Mar¬ 
seilles instruments 9m. 33 219a. ± o 009s The difference of 
these, viz., am. 30 a ns. expresses the difference of longitude 
between Paris and Algiers, which closely agrees with that pot 
by MM Loewy and Fenner by direct measurement (viz., 
am. 50217a). The velocity of transmission of the signals the 
authors state to be 36,000 km. per second id the aerial line and 
4,000 km. in the able —New experiments on the origin and 
nature of typhoid fever, by M. Guerin. Experimenting with 
vomited bilious matters, bile, and fecal matters proper from the 
larger Intestine (of typhoid subjects) introduced Into rabbits by 
injection, he found that they rarely caused death—once m twelve 
experiments ; while the special dJarrhceic matter from the small 
intestine caused death almost constantly in a few hours or days. 
Expenments distinguishing the periods of the disease also pointed 
to ue special toxical matter being almost entirely contained in 
be .Intestine. M, Guerin offers some Interpretation of 

these faffi.—Divisibility of the electric light, by MM. Deney- 


*6, it?#' 


mum nd liblodia • Uting dtinulili currant* Md Hr*- 
tioa 00Us with interrupter and condenser suppressed, id a 
jmotn plate betwen thaujypMtoi a steady light b obtained. 
There is a central artery of {h# series of Interior wires, end ae 
many distinct conductors branch off as there ue coils In the 
circuit. Each luminous centre is thus quite independent, and 
each may be extinguished or lit separately. —Disoovery of a 
Gallo-Roman port and a Gaulish port near St Nazolre ; deter¬ 
mination of the age of the layers at different heights (wound 
note), by M Bertrand.—The Phylloxera In tho department pf 
the Gironde (continued), by M, Ann. At the end of iffyj 
97 communes were attached 1 it the end of 1876^ 268. 
—On ocrena, by M. Brume.—Investigation Of the law which 
must be obeyed by a central force, so that the trajectory it pro¬ 
duces may be always a conic, by II. Darboux.—*Oa the laws of 
reciprocity in the theory of the residue# of powers*by Bl Pepin — 
On the radii of curvature of the successive podanesol a planocurve, 
by M NiewenglowskL—On the rolling M ships in calm water, 
by M Bourgoui.—On the state of mfi in solution, by M. 
Genie* Ills experiments contradict M. Tscherbatschew’a view 
that saturated solutions of sulphate of soda, made under 33 s , 
contain Ihe hydrate with loHO, (hose heated to a higher tem¬ 
perature the hydrate with 7HO.—On a new series of acid igltfli 
by M VilUera,—Transformation of ordinary pyratertuic add 
with tnbromic braphydrate of ethylene, by M. Bourg«i|gL-^*On 
the properties of resoreme, by Mr Calderon.—Male flqg M fi of 
Cdrdaites, by Renault.—Note on the calcifugalflora ofj^e Alba 

of Wuriembrtg, by M. Contejean^rKesearches on the 
disorder! which produce the uitenmtteuces of the arteriafc pulie, 
called fait* iraiermtffenctt, by M. Francois Kranch. —Experiment 0 
proving that the septicity of putrefied blood is not due to a 
soluble ferment, by M Fritz.—<)n the winter of 1877 in Paris, 
by M Renou. It i* very rare that the minimum of the cold 
season falls in November or March (which show the lowest in 
the present case), or that March should present the lowest 
monthly average.—On the thunderstorm of April 4, 1877, by 
M. Gode/roy, Figures of the hailstones ore given, the form 
being that of a solid of revolution from a spherical pyramid.— 
On poisoning with salts of copper, by M. Decaune.—On the pre¬ 
cautions taken by tortoises against cold, and the indications they 
may furnish to farmers, by M. Bouchard. 
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